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To  the  Honorable  Senate  and  House  of  Representatives  of  the  Common- 
ivealth  of  Massachusetts  in  General  Court  Assembled. 

The  undersigned,  commissioners  appointed  under  the 
provisions  of  chapter  476  of  the  Acts  of  1893,  entitled 
"An  act  to  provide  for  the  appointment  of  a  Highway 
Commission  to  improve  the  public  roads  and  to  define  its 
powers  and  duties,"  hereby  submit  their  second  annual  re- 
port. 

GEO.  A.  PERKINS. 

N.  S.  SHALER. 

W.  E.  McCLINTOCK. 
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ANNUAL    REPORT 


MASSACHUSETTS   HIGHWAY  COMMISSION. 


As  the  Highway  Commission  of  this  Commonwealth  is  a 
relatively  new  Board,  it  seems  proper  to  preface  the  account 
of  its  doings  during  the  past  year  by  a  statement  as  to  the 
legislation  which  has  controlled  its  work. 

Summary  of  Legislative  Enactments. 

By  an  act  approved  June  2,  1892,  a  commission  of  inquiry 
was  established,  which  was  directed  to  report  to  the  next 
Legislature  concerning:  the  condition  of  the  roads  in  the 
Commonwealth,  and  to  draft  a  bill  providing  for  the  im- 
provement of  the  highways  of  the  Commonwealth.  The 
report  was  made  in  February,  1893. 

The  project  for  a  law,  as  framed  by  the  commissioners, 
was  with  some  changes  passed,  and  was  approved  on  June 
10,  1893.  This  bill  provided  that  each  road  proposed  as  a 
State  highway  should  be  petitioned  for  by  the  county  com- 
missioners of  the  county  in  which  it  lay,  or  by  two  or  more 
cities  or  towns,  and  that  if  approved  by  the  Highway  Com- 
mission a  separate  bill  for  the  construction  of  the  way  should 
be  by  that  Board  submitted  to  the  Legislature. 

Under  this  law  a  number  of  petitions  for  the  construction 
of  State  roads  were  received,  and  the  work  of  preparing  the 
plans  for  legislative  action  was  begun. 

Before  any  bills  for  the  construction  of  State  roads  were 
submitted  to  the  General  Court,  an  act  was  introduced 
which  became  a  law  June   20,    1894,   which  changed   the 
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powers  of  the  commission  and  the  mode  of  action  of  the 
local  authorities  in  several  important  features.  The  select- 
men of  any  town,  or  the  mayor  and  aldermen  of  a  city,  as 
well  as  the  county  commissioners,  were  authorized  to  peti- 
tion the  Highway  Commission  for  the  taking  over  of  a  road 
as  a  State  highway.  In  place  of  separate  bills  for  the  con- 
struction of  each  road  to  be  submitted  to  the  Legislature, 
the  sum  of  $300,000  was  voted  to  be  used,  without  further 
legislative  action,  by  the  Highway  Commission  in  construct- 
ing State  highways. 


Action  of  the  Commission  under  the  Existing  Law. 

Owing  to  the  considerable  changes  in  the  law,  it  seemed 
to  the  Highway  Commission  necessary  to  call  once  again  for 
petitions,  and  to  again  adjudge  their  relative  claims  for  State 
aid.  One  hundred  and  eight  such  petitions  have  been  re- 
ceived. 

As  roads  of  good  quality  cannot  be  built  in  times  of  frost, 
it  was  deemed  necessary  to  notify  the  authorities  of  the 
municipalities  that  it  would  be  inexpedient  to  begin  work 
this  year  on  roads  which  might  be  petitioned  for  after 
Aug.  1,  1894.  From  the  petitions  received  before  that  date 
a  selection  was  made  of  thirty  pieces  of  road  in  different 
parts  of  the  Commonwealth  on  which  it  seemed  practical  to 
begin  construction  before  the  setting  in  of  winter. 

From  the  appropriation  of  $300,000,  $9,000  was  set  aside 
for  office  expenses,  salaries,  surveys  and  general  executive 
work,  and  the  balance  of  $291,000  was  distributed  by  coun- 
ties as  follows  :  — 


Barnstable, 

$15,000 

Middlesex, 

.      f  25 ,000 

Bristol,    . 

20,000 

Nantucket, 

10,000 

Berkshire, 

24,000 

Norfolk,. 

20,000 

Dukes,     . 

10,000 

Plymouth, 

20,000 

Essex, 

25,000 

Suffolk,    . 

20,000 

Franklin, 

24,000 

Worcester, 

30,000 

Hampden, 

24,000 

Hampshire, 

24,000 

$291,000 

Owing,  however,  to  the  delays  incident  to  the  adjustment 
of  the  locations  of  proposed  roads,  and  the  relocation  of 
street  railways  to  conform  to  the  new  conditions,  it  has  not 
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been  feasible  to  undertake  construction  in  all  the  counties. 
Under  the  circumstances,  considering  the  very  short  time  at 
their  disposal  in  which  to  arrange  the  numerous  and  trouble- 
some preliminaries  of  each  piece  of  work,  the  commissioners 
feel  that  they  have  been  fortunate  in  beginning  the  task  of 
constructing  State  highways  at  so  many  and  so  well-dis- 
tributed points. 

In  deciding  which  of  the  many  petitions  or  the  portions 
thereof  should  be  accepted  for  contruction  during  the  first 
year  of  work,  this  commission  has  in  each  case  visited  the 
locality  and  gathered  information  as  to  the  value  of  the  road 
to  the  people  and  the  cost  of  the  proposed  improvements. 
In  all  cases  the  plan  has  been  to  accept  the  way  which  might, 
on  account  of  its  importance  and  its  ill  condition,  if  taken 
over  as  a  State  road  and  properly  improved  and  maintained, 
afford  the  greatest  relief  to  interested  communities.  One  of 
the  results  of  this  policy  has  been  to  make  the  average  ex- 
pense per  mile  of  way  constructed  somewhat  greater  than  it 
will  be  hereafter,  provided  the  system  of  building  State 
roads  shall  be  carried  on  for  some  years  to  come. 

Owing  to  the  small  amount  of  the  appropriation,  as  com- 
pared with  the  number  of  calls  for  aid,  it  has  been  deemed 
best  at  the  outset  to  limit  the  amount  of  road  to  be  built  in 
any  city  or  town  to  a  maximum  of  about  two  miles,. or  to 
the  length  which  would  afford  substantial  relief  to  the  com- 
munity, and  serve  also  as  an  object  lesson,  showing  the 
proper  methods  of  highway  construction.  Nearly  all  of  the 
petitions  which  have  been  presented  have  been  for  lines  of 
road  which  connect  considerable  centres  of  population.  The 
portions  elected  for  construction  have  been  taken  with  a 
view  of  bettering  highways  for  the  use  of  the  people  of  the 
neighborhood.  When  thus  granting  a  portion  of  a  petition 
the  remainder  has  been  placed  on  file  for  further  considera- 
tion, in  case  there  should  be  further  grants  made  by  the 
Legislature  for  the  continuance  of  the  work.  While  the 
immediate,  though  temporary,  results  of  this  method  is  to 
bring  about  a  fragmentary  distribution  of  the  State  highways, 
no  other  plan  could  be  devised  which  would  meet  the  re- 
quirements of  the  law  or  the  rightful  demands  of  the  people. 

When  possible,  the  opinions  of  the  county  commissioners 
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as  to  the  relative  value  of  the  proposed  roads  have  been 
obtained.  More  than  one-half  of  the  ways  which  have  been 
undertaken  have  received  the  approval  of  the  several  county 
boards.  The  action  of  the  Highway  Commission  in  the 
counties  of  Dukes,  Essex,  Middlesex,  Nantucket,  Berkshire, 
Franklin,  Hampden,  Hampshire  and  Bristol  has  in  most  part 
rested  on  petitions  from  their  county  boards,  and  in  several 
other  counties  where  the  towns  have  petitioned  these  officers 
have  given  valuable  advice  as  to  the  most  important  of 
several  competing  projects. 

Under  the  provisions  of  the  law,  contracts  for  the  con- 
struction of  the  roads  can  be  made  either  with  the  municipal- 
ity in  which  the  way  lies,  or,  in  case  the  local  authorities  do 
not  elect  to  so  contract,  with  other  persons  or  with  private 
corporations.  Contracts  for  carrying  on  the  work  can  be 
made  with  the  city  or  town  directly,  without  the  approval 
of  the  governor  and  council.  Contracts  with  other  parties 
have  to  be  made  after  public  notice  and  with  the  consent  of 
those  higher  authorities,  a  process  which  demands  much  time. 
Therefore,  because  of  the  approaching  winter,  the  commis- 
sion felt  it  necessary  to  avoid  taking  in  hand  any  construction 
for  which  the  municipal  authorities  were  not  willing  to  con- 
tract. In  practice  this  proved  to  be  no  hardship,  for  with 
one  exception  all  the  cities  and  towns  in  which  it  seemed 
well  to  begin  the  work  were  willing  to  undertake  the  task. 
So  far  as  has  yet  appeared,  the  local  authorities  are  content 
with  the  method  of  doing  the  work.  The  commissioners 
believe  that  it  is  best,  because  it  guards  the  community 
against  evils  which  are  apt  to  arise  from  the  importation  of 
foreign  laborers.  Moreover,  it  teaches  the  townspeople  the 
art  of  road  building,  and  protects  the  State  against  the 
interest  which  private  corporations  might  have  in  cheapen- 
ing the  work. 

Form  of  Contract  for  the   Construction  of  Bo  ads.* 

As  will  be  seen  by  reference  to  the  form  of  contract  which 
is  made  with  the  local  authorities,  the  work  is  to  be  paid 
for,  not  in  bulk,  but  by  units  of  construction,  the  price  paid 

*  See  Appendix  A. 
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being  based  upon  the  various  kinds  of  grading  and  excavat- 
ing, the  telford  foundations,  the  culverts  and  drains,  as  well 
as  the  superstructure,  etc.  In  practice  the  specifications  of 
items  is  carried  considerably  farther  than  is  indicated  in  the 
printed  form.  Thus  in  the  matter  of  superstructure  the 
reckoning  is  separately  made  for  the  cost  of  the  broken 
stone,  for  hauling,  spreading,  watering  and  rolling  the  same, 
and  for  supervision.  Where  the  stone  is  not  bought  in  the 
broken  state,  a  further  account  is  taken  of  the  price  of  the 
work  and  the  expense  of  hauling  and  breaking  it.  By  doing 
the  work  in  this  manner  a  closer  approximation  is  obtained 
to  the  actual  cost,  a  basis  on  which  all  the  contracts  have 
been  made. 

A  provision  has  been  inserted  in  the  contract  to  the  effect 
that  they  should  not  be  sub-let.  This  is  construed  to  mean 
that,  while  the  whole  undertaking  cannot  be  turned  over  to 
a  contractor,  the  separate  items,  as,  for  instance,  the  work 
of  hauling  stone,  grading,  etc.,  might  be  let  to  private 
parties.  In  most  cases  the  towns  have  taken  this  course, 
and  their  authorities,  as  well  as  the  commission,  are  satisfied 
with  the  result. 

When  the  construction  of  the  road  is  to  begin,  the  com- 
mission appoints  a  resident  engineer,  who  is  constantly  on 
the  ground  while  the  work  is  in  progress.  This  officer  keeps 
a  tally  of  all  the  items  which  the  State  is  to  pay  for,  enter- 
ing the  same  on  the  form  as  shown  in  the  Appendix  (see 
Appendix  K).  When  possible,  each  load  of  stone  is 
weighed.  When,  as  in  some  cases,  this  cannot  be  done 
conveniently,  standard  loads  are  tested  for  weight,  and  the 
filling  of  the  carts  kept  to  the  gauge.  Provision  is  made 
for  monthly  payment  on  account  of  work  done. 

So  far  all  the  contracts,  with  one  exception,  have  been  for 
broken-stone  roads.  In  some  cases  it  has  been  required  that 
the  broken  stone  shall  be  of  trap  rock ;  but  in  many  cases 
the  relatively  great  cost  of  this  material,  and  the  low  cost 
of  maintenance,  due  to  light  traffic,  has  led  to  the  use  of 
ordinary  field  stone  or  the  bowlders  from  river  beds  prepared 
in  crushers  temporarily  set  up  along  the  line  of  working.  It 
is  not  unlikely  that  some  of  these  experiments  with  the  local 
varieties  of  rock  may  prove  to  have  been  ill  advised ;  but, 
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as  the  expense  of  constructing  may  often  be  reduced  to  the 
amount  of  one-half  by  the  use  of  field  or  river  bowlders, 
instead  of  the  trap  rock,  it  has  seemed  worth  while  to  take 
the  risk.  Where  the  local  materials  thus  used  do  not  turn 
out  to  be  economically  serviceable,  the  mistake  may  be 
remedied  by  surfacing  the  way  with  a  thin  coating  of  the 
costlier  material,  or  by  searching  out  some  deposit  of  dyke 
stone  which  may  exist  in  the  immediate  neighborhood.  As 
will  be  noted  below,  many  such  undiscovered  "trap"  de- 
posits evidently  exist  in  this  State. 

In  the  case  of  the  Hingham  road  a  contract  has  been  made 
for  the  surfacing  of  the  way  with  a  variety  of  gravel  which 
has  already  been  tested  for  such  use.  The  cost  of  a  road 
made  of  this  material  is  considerably  less  than  that  of  a 
broken-stone  pavement  made  under  the  same  local  conditions. 
The  expense  of  repairs  has  yet  to  be  determined.  They  may 
possibly  be  somewhat  greater  than  in  the  case  of  a  broken- 
stone  superstructure  ;  but  it  is  believed  that  the  system  may 
be  economical  in  other  localities  whenever  gravel  of  £ood 
cementing  qualities  can  be  conveniently  obtained. 

In  determining  the  width  of  location  of  the  accepted  ways 
the  commission  has  in  each  case  considered  the  probable 
extension  of  the  traffic,  and  the  likelihood  that  a  street  rail- 
way should  be  established  on  the  road.  Care  as  to  the  last- 
mentioned  point  is  the  more  important,  for  the  reason  that 
the  power  to  grant  such  franchises  on  the  State  roads  appears 
under  the  law  to  be  retained  by  the  local  authorities.  In 
most  cases  it  has  seemed  advisable  to  clear  away  the  recent 
encroachments  on  the  original  location,  so  that  the  right  of 
way  will  be  from  forty  to  sixty  feet  in  width.  Although  the 
law  authorizes  the  commission  to  condemn  the  required  land 
at  a  valuation,  it  has  seemed  best,  on  account  of  the  expense, 
to  avoid  such  action,  the  local  authorities  being  asked  to 
obtain  releases  of  the  required  land  before  the  Board  voted 
to  accept  the  way.  In  almost  all  instances  the  betterment 
to  the  land  owner  to  be  derived  from  the  construction  of  the 
way  has  been  far  greater  than  the  injury  inflicted  by  the 
widening  of  the  road.  It  has  therefore  been  an  easy  matter 
for  the  town  officers  to  procure,  in  most  instances  without 
payment,  the  necessary  releases.     In  only  one  case  has  it 
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seemed  fit  that  the  commission  should  pay  for  land  damages, 
viz.,  that  of  the  Goshen  road.  Here,  in  order  to  bring  the 
grade  down  from  eleven  feet  to  about  four  feet  in  one 
hundred,  it  was  necessary  to  adopt  a  new  route  for  a  con- 
siderable part  of  the  way,  with  a  resulting  distinct  damage 
to  the  owners  of  the  land. 

When  it  came  to  accepting  roads  as  State  highways,  the 
commission  had,  in  cases  where  there  were  sidewalks,  or 
likely  to  be  such,  to  determine  whether  to  include  these 
footways  in  their  taking.  To  acquire  the  sidewalks  means 
to  render  the  State  responsible  for  their  safe-keeping,  and 
for  accidents  which  may  arise  from  any  defects  in  their  con- 
dition. This  point  was  evidently  unforeseen  by  the  framers 
of  the  law,  who  clearly  had  in  mind  the  wheel  ways  alone. 
On  this  account,  and  pending  such  legislative  action  as  may 
be  adopted,  the  plan  has  generally  been  followed  of  omitting 
the  sidewalks,  or  strips  wide  enough  for  their  construction 
on  either  side  of  the  part  of  the  road  which  has  been  acquired 
for  the  State.  A  better  method  of  accomplishing  the  same 
end  would  be  to  so  modify  the  law  that,  while  the  State  lays 
out  the  entire  width  of  location,  including  sidewalks,  the 
construction,  care,  maintenance  and  liability  shall  remain  as 
provided  for  in  the  Public  Statutes  for  the  footways,  which, 
unlike  the  central  portion  of  the  road,  are  of  purely  local 
use  and  value. 

Width  of  Hardened  Way. 

As  regards  the  width  adopted  for  the  hardened  way,  the 
commissioners  have  considered  that  the  main  aim  of  the  laws 
under  which  they  were  acting  was  to  secure  the  greatest 
possible  length  of  good  roads  at  the  least  possible  expense. 
They  have  therefore  limited  the  width  of  the  hardened  por- 
tion to  the  actual  needs  of  the  existing  traffic.  In  only 
eight  instances  has  the  hardened  section  been  eighteen  feet 
or  more  in  width,  and  in  these  cases  by  reason  of  the  amount 
of  travel.  The  remaining  thirty  pieces  contracted  for  have 
a  width  of  fifteen  feet.  So  important  has  it  seemed  to  the 
commissioners  to  gain  length  of  way,  that  in  certain  thinly 
settled  portions  of  the  Commonwealth  they  are  considering 
the  advisability  of  building  "  single-track  "  roads,  having  a 
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width  of  nine  feet,  with  frequent  places  of  double- width  way 
which  may  serve  as  passing  points  for  carriages.  Carefully 
prepared  ways  of  this  narrow  kind  are  found  in  some  of  the 
countries  of  Europe,  where  the  most  attention  has  been  paid 
to  road  construction.  It  may  also  be  noted  that  in  south- 
eastern Massachusetts  such  narrow  ways,  with  turn-outs 
arranged  so  that  drivers  may  always  have  access  to  one  after 
sighting  each  other,  have  been  in  use  since  the  settlement  of 
the  country.  The  only  serious  objections  brought  against 
these  ways  is  that  driving  in  the  night  time  is  apt  to  be  a 
little  inconvenient  unless  the  vehicles  are  provided  with  lan- 
terns, for  the  reason  that  they  are  likely  to  come  together  at 
some  point  where  passing  would  be  difficult. 

Evidence  which  has  been  taken  concerning  the  single-track 
ways  of  the  Cape  district  makes  it  clear  that,  so  long  as 
the  traffic  does  not  exceed  an  average  of  from  six  to  eight 
vehicles  an  hour  during  the  daytime,  and  when  the  night 
travel  is  small,  the  objections  to  the  narrow  type  of  way 
very  rarely  are  strong  enough  to  lead  the  people  to  open  the 
road  to  the  average  width  of  public  ways.  Including  the 
expense  of  preparing  the  road  bed  for  the  material,  it  is 
probable  that  in  some  instances  one  and  one-half  miles  of 
way  nine  feet  wide  can  be  built  at  no  more  cost  than  one 
mile  of  fifteen-feet  track ;  but  in  most  cases  the  difference 
of  cost  would  be  much  less,  and  the  cost  of  maintaining 
would  be  proportionally  greater,  while  the  cheapening  of 
taking  goods  to  market  would  be  about  as  great  with  the 
narrow  road  as  with  the  wider.  Moreover,  if,  after  a  term 
of  years,  it  should  be  found  that  the  way  in  question  sub- 
jected the  people  to  unnecessary  inconvenience,  it  could  be 
widened  without  incurring  much  greater  aggregate  cost  than 
would  have  been  the  case  if  it  had  been  originally  con- 
structed of  the  usual  width.  It  may  be  expected  that  a 
good  deal  of  opposition  will  be  made  to  these  single-track 
roads ;  it  is  an  open  question  whether  or  not  the  cost  during 
a  term  of  years  will  not  be  as  great  on  the  narrow  as  on  the 
average  width  of  road. 

Limitation  of  Grades. 
The  question  as  to  the  maximum  grades  to  be  allowed  on 
the  State  roads  has  much  engaged  the  attention  of  the  com- 
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mission.  In  France  and  elsewhere  in  Europe  no  cost  is 
spared  to  reduce  the  grades  to  or  below  five  per  cent.  An 
examination  of  the  topography  of  the  State  has  shown  that 
to  fix  such  a  limit  would  involve  the  expenditure  of  an 
exceedingly  large  amount  of  money ;  and  it  has  therefore 
seemed  best  not  to  adopt  any  fixed  rule  concerning  grades, 
but  to  make  the  determination  with  the  reference  to  the 
traffic  and  the  cost  of  maintenance  of  each  road.  In  the 
Berkshire  hills,  where  many  of  the  ways  which  are  likely  to 
be  acquired  by  the  Commonwealth  have  occasional  grades 
of  from  seven  to  ten  per  cent.,  it  may  be  advisable  to  adopt 
a  heavy  grade  until  the  needs  of  the  district  are  provided 
for,  rather  than  to  delay  the  progress  of  the  work  by  seek- 
ing a  more  ideal  system.  To  reduce  the  declivities  of  these 
roads  to  say  five  feet  in  one  hundred  would  in  many  cases 
require  the  complete  relocation  of  the  ways.  In  some 
instances  the  projects  can  be  so  contrived  that  the  steep 
grade  may  be  reduced  by  short  detours  without  affecting  the 
general  plan  of  the  ways.  In  a  word,  it  seems  well  for  the 
present  to  limit  the  work  of  improvement  mainly  to  the 
existing  lines  of  road,  accepting  in  the  process  the  routes  as 
they  exist,  save  where  it  is  expedient  to  insist  on  the  widen- 
ing of  the  location. 

Shade  Trees. 

The  commission  is  directed,  when  feasible,  to  plant  trees 
along  the  State  highways.  It  is  impossible  with  the  present 
data  to  estimate  the  cost  of  planting  and  caring  for  such 
trees.  From  crude  estimates  based  on  present  information, 
the  ultimate  cost  of  such  work  may  exceed  one-half  million 
dollars.  It  seems  doubtful  to  the  commission  whether, 
with  this  limited  knowledge,  it  would  be  advisable  to 
attempt  much  planting  during  the  coming  year.  The  com- 
mission has  taken  advice  from  experts  concerning  the  best 
varieties  of  trees  for  planting,  and  had  observations  made 
in  the  climatic  and  soil  divisions  of  the  State  as  to  the 
species  of  trees  which  have  proved  most  successful  by  the 
wayside. 

It  has  been  suggested  that  elms,  both  American  and  Eng- 
lish, are  so  subject  to  the  attack  of  insects  that  their  protec- 
tion from  these  pests  would  prove  very  costly,  and  also  that 
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their  roots,  extending  as  they  do  for  a  great  distance,  are 
injurious  to  the  land  beside  the  ways.  On  the  other  hand, 
these  trees  are  fairly  quick-growing  and  hardy,  the  shade  is 
high  above  the  ground,  where  it  works  less  injury  to  the 
road,  the  side  roots  can  be  trimmed  off  with  little  injury  to 
the  tree,  and  the  leaves  falling  on  the  ground  cause  but  little 
obstruction  in  the  gutters.  These  trees  are  to  be  found  in 
all  parts  of  the  Commonwealth  in  beautiful  proportions  and 
great  age.  The  oaks  should  possibly  be  excluded  on  account 
of  their  slow  growth  and  low  shade,  though  they  may  be 
used  in  some  cases  between  trees  which  develop  more  rapidly, 
with  the  intention  of  in  time  removing  the  last-mentioned 
kinds. 

The  maple  is  quick-growing  and  beautiful,  with  broad, 
spreading  limbs  near  the  ground,  often  shading  the  road  to 
its  injury.  A  slight  cutting  of  the  roots  of  this  species, 
rendered  necessary  if  placed  along  the  highway,  tends  to 
injure  if  not  to  kill  the  tree. 

It  is  an  open  question  whether  it  would  not  be  well  to 
make  a  large  part  of  the  plantings  of  our  American  nut  trees, 
the  white  and  black  walnuts  and  the  species  of  hickories  and 
chestnuts.  It  is  the  custom  in  continental  Europe  to  plant 
the  roadsides  with  trees  which  yield  profitable  crops.  In 
France  and  Germany  the  ways  are  often  shielded  with  cherry 
trees,  and  in  other  countries  mulberrys  are  planted,  to 
afford  leaves  for  the  silk  worms.  Chestnuts,  English  wal- 
nuts, etc.,  serve  both  for  shade  and  crop.  In  those  countries 
the  yield  of  wayside  trees  belongs  to  the  neighboring  land 
owner,  or  in  some  cases  to  the  community,  and  their 
product  is  as  well  guarded  by  law  and  custom  as  any  other 
part  of  his  property.  To  the  proposed  use  of  nut  trees  by 
the  wayside  it  is  objected  that  the  species  of  this  group  have 
less  dignity  of  form  than  many  others,  and  that  they  would 
most  likely  be  damaged  by  persons  seeking  nuts  before  they 
had  fallen,  and  particularly  that  such  trees  would  litter  the 
way  in  an  offensive  manner,  and  obstruct  the  gutters  and 
culverts,  causing  dangerous  and  expensive  washouts.  As 
regards  this  question  of  tree  planting,  the  commissioners 
would  be  glad  to  receive  advice  and  information  from  the 
citizens  of  the  State.     Although  planting  should,  in  accord- 
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ance  with  the  law,  be  begun  in  the  spring  of  1895,  it  will  at 
first  be  carried  on  slowly  and  in  an  experimental  way. 

Field  and  Laboratory  Study  of  Eoad  Materials. 

The  field  and  laboratory  studies  concerning  the  road  build- 
ing stones  of  the  State,  which  are  required  by  the  law,  have 
made  good  progress.  Mr.  L.  W.  Page,  who  is  employed  in 
these  tasks,  has  during  the  year  examined  and  mapped  the 
road  materials  of  the  Cape  district  and  a  part  of  Berkshire 
County. 

The  experience  of  this  year  has  shown  that  in  many  cases 
it  is  possible  to  cheapen  in  an  important  way  the  cost  of  a 
road  by  making  a  careful  study  of  the  local  deposits  of  stone 
which  may  be  used  in  its  construction. 

The  experimental  work  has  been  carried  on  in  that  part 
of  the  laboratory  of  the  Lawrence  Scientific  School  of  Har- 
vard University  which  is  devoted  to  problems  of  highway 
engineering.  The  apparatus  used  has  been  provided  by  the 
school,  the  only  expense  being  for  the  service  of  employees 
of  the  commission  who  are  engaged  in  carrying  on  the  tests. 
The  aim  of  these  inquiries  has  been  to  determine  the  nature 
of  the  qualities  which  constitute  fitness  or  unfitness  of  the 
different  kind  of  rocks  for  use  in  road  making,  the  effects  of 
diverse  methods  of  treatment  used  in  the  process  of  con- 
struction, and  the  relative  value  of  the  bed  rocks  and 
gravels  which  are  found  in  the  several  parts  of  the  State. 
In  a  number  of  instances  these  determinations  have  already 
proved  very  serviceable  in  guiding  the  choice  of  the  kind  of 
stone  to  be  used  in  the  work.  When  these  laboratory  tests 
have  been  checked  by  practical  trials  of  the  materials  on 
roadways,  their  indicative  value  will  be  so  well  determined 
that  the  grade  of  a  particular  variety  of  stone  for  highway 
purposes  can  be  quickly  and  economically  determined.  It 
is  believed  that  this  work  will  not  only  be  of  advantage  to 
the  commission,  but  that  it  will  also  serve  to  better  the 
methods  of  road  making  which  are  now  in  use  in  other  parts 
of  this  country. 

Co-operation  of  Municipalities. 
It  should  be  noted  that  generally  throughout  the  State  the 
cities  and  towns  have  heartily  co-operated  with  the  commis- 
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sion,  rendering  all  assistance  possible  in  procuring  suitable 
locations  for  the  road  and  the  road  machinery,  and  in  obtain- 
ing information  as  to  materials,  flow  of  water  and  condition 
of  the  road  at  different  seasons. 

Some  of  the  towns  have  appropriated  money  to  build  their 
main  village  streets  in  the  same  careful  manner  as  the  State 
highways  are  being  built.  Others  have  purchased  road 
machinery  to  be  used  in  the  construction  of  State  roads, 
with  the  intention  of  extending  the  same  class  of  work  to 
ways  not  acquired  by  the  Commonwealth. 

The  town  of  Yarmouth  has  appropriated  $50,000  to  be 
used  in  paying  one-half  the  costs  of  the  State  roads  which 
may  be  built  in  the  town.  The  aim  of  this  action  is  to  bring 
about  the  construction  of  such  of  the  ways  of  the  municipal- 
ity as  may  be  deemed  fit  to  be  taken  as  State  highways  at 
the  earliest  possible  time.  Your  commissioners  feel  it  to  be 
desirable  to  avail  themselves  of  this  voluntary  offer  to  the 
extent  of  building  two  miles  of  road  in  one  locality  instead 
of  one,  as  would  necessarily  be  the  case  without  said  aid. 
It  seems  not  unlikely  that  similar  offers  will  be  made  by 
other  cities  and  towns.  Your  commissioners  therefore  sug- 
gest that  the  legislation  which  guides  their  actions  be 
amended  to  meet  those  cases  where  the  municipalities  wish 
to  contribute  to  the  cost  of  the  work. 

On  account  of  the  many  separate  roads  for  which  it  was 
necessary  to  construct,  the  commission  have  found  some  dif- 
ficulty in  obtaining  a  sufficient  number  of  skilled  men  to 
undertake  the  supervision  of  the  works.  The  persons  who 
have  served  as  resident  engineers  have  devoted  themselves 
to  their  tasks,  and  it  is  believed  that  by  their  aid  important 
mistakes  have  been  avoided. 

The  cost  of  the  stone  used  in  macadamizing*  has  in  many 
cases  been  somewhat  greater  than  it  will  be  in  further  work 
on  the  same  lines,  for  the  reason  that  competition  will  reduce 
the  price.  Crushers,  the  value  of  which  at  the  time  the  first 
contracts  were  made  appeared  to  be  so  doubtful  that  the 
commissioners  did  not  venture  to  reckon  on  their  use,  have 
since  proved  to  be  serviceable.  The  general  use  of  these 
machines  on  the  ways  where  good  road-building  material 
can  be  obtained  promises  to  spare  the  cost  of  transporting 
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the  broken  stone  to  the  nearest  railway  station  and  thence  to 
the  line  of  the  road,  charges  which  in  some  instances  may  be 
very  heavy. 

It  may  be  said  that  the  impetus  given  to  the  development 
of  road-making  machinery  by  the  numerous  constructions 
which  have  been  undertaken  in  Massachusetts  promises  to 
effect  important  improvements  in  such  apparatus. 

At  the  beginning  of  the  work  it  was  felt  that  many  of  the 
towns  could  not  afford  to  purchase  crushing  machinery,  as 
such  machinery  could  not  be  paid  for  out  of  the  money 
received  for  State  work,  and  the  small  annual  appropriations 
would  not  allow  its  use  on  local  ways.  This  difficulty  was 
overcome  by  the  agents  of  the  different  crushers  furnishing 
complete  plants,  with  engine,  elevator,  screens  and  bins,  and 
contracting  to  break  the  stone  at  a  certain  price  per  ton. 
This  arrangement  has  generally  worked  well,  although  it  will 
be  necessary  in  future  to  insist  that  the  crusher  furnished 
shall  be  able  to  supply  a  sufficient  quantity  of  stone  to  give 
continuous  employment  to  the  steam  roller.  In  some  few 
cases  during  the  present  year  the  cost  of  construction  has 
been  considerably  increased  by  too  small  a  daily  supply  of 
broken  stone. 

What  has  been  said  about  the  ability  of  towns  to  purchase 
crushing  machines  is  true  of  steam  rollers.  There  has,  how- 
ever, been  no  difficulty  in  securing  rollers  to  be  used  on  all 
State  work  during  the  present  year.  In  some  instances 
where  State  roads  have  been  constructed  the  towns  own  a 
roller,  in  other  cases  the  rollers  have  been  hired  from  towns 
and  shipped  to  the  work,  and  in  still  other  cases  they  have 
been  hired  of  private  parties.  The  price  paid  for  rollers 
obtained  in  this  way  has  been  fifteen  dollars  per  .day  for  a 
fifteen-ton  roller,  and  the  cost  of  transportation.  The  actual 
cost  of  running  a  steam  roller  is  about  five  dollars  a  day,  not 
including  interest  and  depreciation,  or  about  seven  dollars. 
Assuming  that  a  roller  will  be  used  during  seven  months  of 
the  year,  your  commissioners  feel  that  the  cost  of  construct- 
ing State  roads  will  be  much  greater  if  the  policy  of  hiring 
rollers  is  continued  than  it  would  be  if  the  machines  were 
owned  by  the  Commonwealth.  It  is  reasonable  to  estimate 
that  if  the  Commonwealth  owned  the  rollers  a  saving  of  at 
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least  three  hundred  dollars  a  mile  could  be  made,  even 
after  deducting  annually  five  per  cent,  of  the  cost  for 
depreciation.  Furthermore,  there  is  likely  to  be  difficulty  in 
securing  a  sufficient  number  of  rollers  to  carry  on  any  in- 
creased amount  of  work.  Taking  into  account  these  facts, 
your  commissioners  feel  that  they  are  warranted  in  recom- 
mending that  authority  be  given  them  to  purchase  and 
operate  a  certain  number  of  rollers,  if  they  feel  that  the  best 
interests  of  the  Commonwealth  demands  such  action. 

Continuation  of  Work. 
In  order  to  finish  many  of  the  contemplated  roads  before 
the  frosts  of  the  next  winter,  it  will  be  necessary  to  begin 
work  as  soon  as  the  season  opens.  The  commissioners  deem 
it  to  be  their  duty  to  say  that,  to  secure  complete  plans  and 
cross-sections  and  make  a  proper  study  sufficiently  early  to 
thus  begin  work,  it  is  important  that  any  appropriation  for  the 
further  construction  of  roads  should  be  made  before  March  1. 

Organization  of  Field  and  Office  Work. 

Owing  to  the  large  amount  of  work  required  in  the  field 
studies  preliminary  to  the  acceptance  of  a  road,  that 
demanded  in  preparing  sets  of  plans  and  contracts  required 
by  the  law,  and  the  book-keeping  connected  with  the  task 
of  construction,  it  has  been  found  necessary  to  employ  a 
considerable  executive  force.  This  force  is  constituted  and 
organized  as  follows  :  — 

The  general  office  work  is  under  the  charge  of  Mr.  A.  B. 
Fletcher,  clerk  of  the  commission.  He  is  assisted  by  Mr. 
John  M.  McCarthy,  stenographer,  and  Mr.  A.  H.  Blevins, 
book-keeper.  Mr.  Edward  A.  Austin  has  acted  as  mes- 
senger. 

Mr.  Charles  Mills  has  charge  of  the  engineering  work, 
both  in  the  office  and  in  the  field.  Under  him  engaged  in 
drawing  plans  the  following  persons  have  been  employed : 
Mr.  H.  V.  Sandford,  Mr.  C.  A.  S.  Howlett  and  Mr.  G.  E. 
Barstow.  Mr.  J.  C.  S.  Taber,  Mr.  T.  M.  Keene  and 
Mr.  J.  W.  Pierce  have  been  employed  on  surveys.  The 
following  is  a  list  of  the  persons  who  have  served  as  resident 
engineers  of  the  works  :  — 
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Bigelow,  F.  S.,  Plymouth,     . 

Blaisdell,  J.  A.,  Great  Barrington, 

Boecklin,  W.,  Wrentham, 

Brooks,  S.  H.,  Hadley,  . 

Brown,  C.  L  ,  Fairhaven, 

Crowell,  J.  H.,  Tisbury, 

Everett,  P.  H.,  Northampton, 

Farr,X.  N.,  Lee,    . 

Farrington,  W.  R.,  Hingham, 

Farrington,  W.  R  ,  Cottage  City, 

Floyd,  F.  G  ,  Nantucket, 

Foster,  E.  S.,  Shelburne, 

Foster,  E.  S.,  Buckland, 

Frohwitter,  C.  L  ,  Marshfield, 

Hammersley,  W.  P.,  Gran  by, 

Johnson,  C.  H.,  Walpole, 

Johnston,  J.  A.,  Mattapoisett, 

Marshall,  G.  D  ,  Russell,  Fairfield  End 

McCarter,  F.  W.,  Marion, 

Parks,  Oren  E.,  Westfield, 

Power,  E.  P.,  Russell,  Huntington  End 

Ruggles,  E.  F.,  North  Attleborough, 

Shaw,  Stillman,  Leicester, 

Shaw,  Stillman,  Duxbury, 

Tower,  T.  P.,  Goshen,   . 

Warren,  H.  E.,  Holden, 

Wheeler,  R.  C,  Ashby, 

Wheeler,  W.  B.,  Fitchburg, 

Wheelei",  W.  B.,  Westminster, 

Whittemore,  A.  H.,  Pittsfield, 


Plymouth  County. 
Berkshire  County. 
Norfolk  County. 
Hampshire  County. 
Bristol  County. 
Dukes  County. 
Hampshire  County. 
Berkshire  County 
Plymouth  County. 
Dukes  County. 
Nantucket  County. 
Franklin  County. 
Franklin  County. 
Plymouth  County. 
Hampshire  County. 
Norfolk  County. 
Plymouth  County. 
Hampden  County. 
Plymouth  County. 
Hampden  County. 
Hampden  County. 
Bristol  County. 
Worcester  County. 
Plymouth  County. 
Hampshire  County. 
Worcester  County. 
Middlesex  County. 
Worcester  Countj7. 
Worcester  County. 
Berkshire  County. 


It  should  be  noted  that  nearly  all  the  above-named  persons 
are  temporarily  engaged.  Until  construction  is  resumed, 
there  will  be  required  only  the  force  necessary  for  the  field 
and  office  work  demanded  in  the  discussion  of  projects  to  be 
undertaken  next  year,  and  for  the  needed  inspection  of  the 
work  already  done. 


LIST  OF  HIGHWAYS  CONSTRUCTED  OR  CONTRACTED 

FOR. 

There  is  given  below  a  list  of  the  roads  which  have  been 
constructed  or  contracted  for  by  the  commission,  together 
with  a  brief  account  of  the  reasons  which  have  lead  the 
Board  to  accept  each  of  these  ways,  and  the  nature  of  the 
several  constructions. 
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County  or  Dukes  County. 

[Petitioned  for  by  the  County  Commissioners.] 

This  road  connects  Edgartown,  the  county  seat,  with 
Cottage  City,  the  most  populous  community  on  the  island, 
being  one  of  the  two  ways  in  the  shire  which  imperatively 
require  improvement.  The  towns  concerned  had  built  a 
good  road  bed,  the  grades  of  which  did  not  need  extensive 
adjustment.  They  had  also  constructed  the  required  bridges 
and  culverts,  but  were  unable  to  incur  the  expense  of  the 
necessary  superstructure.  The  road  bed,  being  of  earth  and 
sand,  was  in  permanently  bad  condition.  The  commission 
is  building  one  mile  of  this  road  nearest  Cottage  City,  and 
expects  to  extend  the  work  until  the  way  is  finished.  Beach 
stone  of  good  quality,  hauled  from  an  average  distance  of 
two  miles,  is  used  in  the  construction.  The  width  of  the 
hardened  way  is  fifteen  feet.  The  town  of  Cottage  City  is 
the  contractor.  The  sand  foundation  on  this  road  is  the 
poorest  yet  encountered.  The  grading  is  about  done,  and 
one-quarter  mile  of  the  road  bed  is  covered  with  broken 
stone.  The  work  is  now  in  progress.  The  maximum  grade 
is  4  per  cent. 

Tisbury  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  road  is  a  part  of  the  main  highway  of  the  county, 
connecting  the  towns  of  Tisbury,  West  Tisbury,  Chilmark- 
and  Gay  Head  with  the  harbor  of  Vineyard  Haven,  the  most 
accessible  port  to  their  people.  The  road  was,  on  account 
of  its  sandy  nature,  almost  impassable  for  loaded  wagons 
during  the  greater  part  of  the  year.  The  commission  have 
laid  out  as  much  of  this  way  as  lies  in  the  town  of  Tisbury, 
about  two  miles.  The  macadam  rock  is  obtained  from  field 
stone,  hauled  an  average  distance  of  one  mile.  Considerable 
changes  were  required  to  reduce  the  grade  to  five  per  cent. 
The  town  of  Tisbury  is  the  contractor.  The  maximum 
grade  is  4.4  per  cent.  The  grading  is  nearly  done,  and  about 
4,000  feet  of  the  road  bed  covered  with  broken  stone.  The 
work  is  now  in  progress. 
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County  of  Baenstable. 
Yarmouth  Road. 

[Petitioned  for  by  the  County  Commissioners  and  Selectmen.] 

This  road  is  a  part  of  the  main  highway  of  the  county, 
leading  from  Boston  to  Provincetown,  the  longest,  and  in 
some  respects  the  most  important,  wagon  road  on  Cape  Cod. 
Owing  to  the  nature  of  the  soil,  this  way  is  in  a  permanently 
bad  condition.  As  it  is  used  by  the  people  of  several  towns, 
it  seemed  fit  that  the  work  of  construction  and  the  cost  of 
maintaining  it  should  be  borne  by  the  State.  The  foundation 
of  the  road  is  in  good  condition,  and  no  considerable  changes 
are  required  in  its  grades.  The  material  to  be  used  is  crushed 
field  stone,  which  needs  to  be  hauled  for  an  average  distance 
of  less  than  one  mile.  One  mile  of  this  road  has  been  laid 
out,  but  work  has  not  yet  begun.  The  town  of  Yarmouth 
is  the  contractor.     No  grade  has  as  yet  been  established. 

County  of  Nantucket. 
Nantucket  Road. 

[Petitioned  for  by  the  County  Commissioners  and  Selectmen.] 

Owing  to  the  small  area  and  population  of  this  county, 
there  is  but  one  road  which,  under  existing  conditions,  is 
likely  to  be  made  a  State  highway,  —  that  which  extends 
from  the  village  of  the  name  across  the  island  to  the  settle- 
ment known  as  Siasconset.  This  road,  on  account  of  the 
sandy  nature  of  the  soil,  has  been  in  bad  condition  since  its 
use  began.  It  is  the  most  direct  means  of  communication 
between  the  two  settlements  of  the  county. 

Two  miles  of  the  road  leading  from  the  port  village  have 
been  laid  out  and  are  being  constructed.  The  material  used 
for  the  macadam  is  broken  stone  from  the  Hudson  River. 
The  amount  of  serviceable  bowlders  in  the  island  is  limited 
in  quantity,  and  in  such  size  as  to  be  very  costly  to  prepare 
for  the  crusher,  most  of  this  supply  being  in  the  north-east 
part  of  the  area,  a  mile  or  more  distant  from  the  nearest  por- 
tion of  the  highway  which  is  being  constructed.  About  7 ,000 
feet  of  the  road  bed  has  been  graded,  covered  with  screened 
gravel  and  rolled,  and  about  one  mile  of  the  road  bed  has 
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been  covered  with  broken  stone.  The  town  of  Nantucket  is 
the  contractor.  The  maximum  grade  is  3  per  cent.  The 
work  is  in  progress. 

County  of  Plymouth. 

On  account  of  its  large  area,  the  ill  condition  of  its  roads, 
and  the  probability  that  work  could  be  continued  relatively 
late  into  the  winter,  the  commission  have  undertaken  to 
construct  more  roads  in  this  than  in  any  other  county. 

Mattapoisett  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  road  is  a  part  of  the  highway  from  New  Bedford  to 
Cape  Cod,  —  one  of  the  natural  ways  which  skirts  the  coast 
line  of  the  Commonwealth.  The  testimony  showed  a  large 
amount  of  summer  travel,  and  much  traffic  between  the 
farmers  and  the  market  town  of  New  Bedford.  No  grade 
changes  were  required.  One  mile  of  this  road  has  been 
contracted  for.  The  macadam  is  to  be  made  from  crushed 
field  stone.  About  one-quarter  of  a  mile  of  this  road  has 
been  graded.  The  town  of  Mattapoisett  is  the  contractor. 
The  maximum  grade  is  4  per  cent. 

Marion  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  road,  like  the  last  described,  of  which  it  is  a  direct 
continuation,  is  a  part  of  the  main  coast  highway.  The 
conditions  of  construction  are  the  same  as  in  the  case  of  the 
Mattapoisett  road.  One  mile  in  length  has  been  laid  out 
and  contracted  for  by  the  town.  About  one-half  mile  of 
this  road  is  graded,  and  about  350  feet  covered  with  broken 
stone.     The  maximum  grade  is  2.87  per  cent. 

Plymouth  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  portion  of  the  coastal  highway  leading  from 
Boston  toward  Provincetown.  The  sandy  nature  of  the 
foundation  has  made  it  particularly  hard  to  maintain  the 
way  in  good  order.     One  mile  of  this  road  has  been  laid  out 
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and  contracted  for  by  the  town,  the  material  to  be  used  to 
be  crushed  field  stone.  Considerable  changes  of  the  grades 
were  required.  The  road  is  now  all  graded,  and  is  being 
covered  with  broken  stone.  The  maximum  grade  is  4.50 
per  cent.     The  town  of  Plymouth  is  the  contractor. 

Duxbury  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  another  part  of  the  main  shore  way  of  the  State. 
Its  conditions  of  construction  are  the  same  as  those  of  the 
Plymouth  road.  One-half  mile  has  been  laid  out.  The 
grading  is  about  half  done,  and  the  work  is  now  in  progress. 
The  town  of  Duxbury  is  the  contractor.  The  maximum  grade 
is  3.50  per  cent. 

Marshfield  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  third  section  of  the  coast  way  leading  from 
Boston  southward.  It  is  immediately  connected  with  the 
one  last  described,  and  presents  the  same  conditions.  One- 
half  mile  has  been  contracted  for  with  the  town.  The  maxi- 
mum grade  is  4.60  per  cent.  The  grading  is  done,  and  half 
the  road  bed  is  covered  with  broken  stone.  The  town  of 
Marshfield  is  the  contractor. 

Whitman  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  main  highway  connecting  the  town 
of  Whitman  with  the  city  of  Brockton.  Its  value  as  a 
principal  way  of  intercommunication  between  these  two 
places,  and  its  position  as  part  of  a  main  extended  highway 
leading  from  Boston  to  the  interior  towns  of  the  south-eastern 
district,  as  well  as  to  the  "  Cape,"  led  to  its  acceptance  by 
the  commission.  One  mile  has  been  contracted  for  with  the 
town.  The  macadam  is  to  be  made  from  crushed  field  stone. 
No  work  has  been  done  on  this  road  as  yet.  The  maximum 
grade  is  2.50  per  cent.     The  town  is  the  contractor. 

Middleborough  Road . 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  main  highway  leading  from  Middle- 
borough  toward  the  base  of  the  "  Cape,"  and  affording  a  path 
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of  exit  for  a  considerable  district  which  has  no  railroad 
facilities.  It  connects  with  the  main  way  which  skirts  the 
southern  shore.  One  mile  of  this  road  has  been  laid  out. 
The  macadam  is  to  be  of  field  stone.  The  town  of  Middle- 
borough  is  the  contractor.  No  work  has  yet  been  done  on 
this  road.     The  maximum  grade  is  not  yet  established. 

Hingham  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  main  coastal  way  from  Boston  south- 
ward. About  one  and  one-half  miles  have  been  laid  out,  the 
hardened  part  of  the  way  to  have  a  width  of  twenty  feet. 
Gravel  from  a  pit  near  Weymouth  Back  River  is  the  material 
used.  About  one  mile  of  the  road  is  graded.  The  town  of 
Hingham  took  the  contract.  The  maximum  grade  is  5  per 
cent. 

County  of  Bristol. 

Fairhaven  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  road  is  a  section  of  the  coast  way  extending  from 
New  Bedford  to  Cape  Cod  at  the  "Narrows."  Other  sec- 
tions are  noted  in  Plymouth  County  under  the  names 
"  Mattapoisett "  and  "Marion."  The  conditions  are  identi- 
cal in  all  three  of  these  highways.  The  foundation  of  the 
road  was  in  good  order,  and  no  changes  of  grade  were 
necessary.  One  mile  of  the  road  has  been  contracted  for, 
the  macadam  to  be  made  from  crushed  field  stone.  About 
500  feet  of  this  road  is  graded.  The  town  of  Fairhaven  is 
the  contractor.     The  maximum  grade  is  4  per  cent. 

Westport  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  the  main  highway  between  Fall  River  and  New 
Bedford,  the  two  largest  cities  of  the  county,  and  is  also  the 
principal  traffic  way  for  the  important  towns  of  Dartmouth 
and  Westport.  The  way  is  in  bad  condition,  the  towns  not 
being  able  to  maintain  a  road  which  is  mainly  used  by 
wagons  coming:  from  the  east  or  west.  Two  miles  have  been 
contracted  for  with  the  town  of  Westport,  the  material  to  be 
macadam  made  from  ledge  rock.     The  commissioners  have 
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some  doubt  as  to  the  economy  of  using  this  material,  but  on 
account  of  the  great  cost  of  proper  trap  rock  at  this  point 
they  have  decided  to  make  the  trial.  No  work  has  as  yet 
been  done  on  the  road.  The  maximum  grade  has  not  yet 
been  established. 

North  Attleborough  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  main  highway  from  Boston  to  Provi- 
dence ;  other  portions  have  been  accepted  and  will  be  men- 
tioned under  the  county  of  Norfolk.  The  road  has  a  large 
intertown  and  some  interstate  traffic.  To  the  town  the  cost 
of  repairs,  on  account  of  the  extensive  use  of  the  road  by 
other  communities,  was  serious.  One  mile  of  the  way  has 
been  laid  out,  the  material  for  macadamizing  being  broken 
field  stone.  Nineteen  hundred  and  fifty-eight  feet  of  this 
road  is  graded  and  covered  with  broken  stone.  The  town  of 
North  Attleborough  took  the  contract.  The  maximum 
grade  is  1.40  per  cent. 

County  of  Essex. 
The  commissioners  have  been  somewhat  hindered  in  their 
action  concerning  the  work  in  this  county  by  delays  in 
obtaining  completed  surveys,  and  in  securing  through  the 
local  authorities  releases  for  land  to  be  taken  in  widening 
roads,  —  takings  which  would  have  been  costly  if  obtained  by 
the  State  Board. 

Gloucester  Road. 

[Petitioned  for  by  the  Mayor  and  Board  of  Aldermen.] 

This  road  is  a  part  of  the  highway  following  the  north 
shore  of  Massachusetts  Bay.  The  portion  petitioned  for 
by  Gloucester  commences  at  the  Manchester  line  and  extends 
towards  the  city.  The  road  is  now  narrow,  and  extends 
for  a  part  of  the  distance  through  the  woods.  The  city 
government  has  agreed  to  provide  the  land  necessary  for 
a  suitable  location,  and  the  commission  proposes  to  con- 
struct a  mile  of  the  road,  commencing  at  the  Manchester 
line.  The  city  is  the  contractor.  The  material  is  to  be 
local  field  and  ledge  stone.  No  work  has  as  yet  been  done 
here.     The  maximum  grade  will  probably  be  5  per  cent. 
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County  of  Middlesex. 
Ashby  Road. 

[Petitioned  for  by  the  Selectmen ;  the  first  petition  received  and  the  first  contract 
signed.] 

This  road  is  the  main  way  from  Fitchburg  to  New  Hamp- 
shire, and  gives  access  for  a  considerable  population  from 
that  State  to  Massachusetts  markets.  The  expense  for  the 
maintenance  of  this  road  in  proper  condition  was  too  great 
for  the  town  of  Ashby  to  bear.  One  mile  of  this  road  has 
been  constructed,  the  macadam  being  made  from  field  stone, 
the  quality  of  which  is  not  altogether  satisfactory,  but  the 
distance  from  the  railway  excluded  the  use  of  better  materials. 
The  grading  costs  have  been  considerable.  The  grading  and 
the  covering  of  the  road  with  broken  stone  has  been  com- 
pleted, the  slopes  remaining  unfinished.  The  contract  was 
made  with  the  town.     The  maximum  grade  is  4.90  per  cent. 

County  of  Norfolk. 
Walpole  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  road  is  a  part  of  the  main  highway  of  the  county, 
extending  from  Dedham  to  the  Rhode  Island  line.  A  por- 
tion of  this  road  runs  through  a  swamp,  and  is  in  very  bad 
condition.  The  commission  have  laid  out  one  mile  of  this 
road  through  the  swamp ,  and  it  is  now  under  construction. 
Many  changes  in  the  grade  were  necessary.  The  material 
used  for  macadam  is  a  local  conglomerate  stone.  Grading 
has  been  done  for  three-fourths  of  a  mile.  The  town  of  Wal- 
pole is  the  contractor ;  work  is  now  in  progress.  The 
maximum  grade  is  3.35  per  cent. 

Wrentham  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  road  is  a  part  of  the  same  main  highway  which  runs 
through  Walpole,  and,  like  that  road,  it  was  in  a  very  bad 
condition.  One  mile  of  the  road  has  been  laid  out  and  con- 
tracted for.  The  grades  have  been  considerably  changed. 
The  macadam  is  made  from  field  stone  secured  from  the  area 
adjacent  to  the  highway.     Grading  has  been  done  for  2,000 
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feet,   and  a  part  of  the   road  bed  has  been    covered  with 

broken  stone.     The  contract  was  taken  by  the  town.  The 
maximum  grade  is  3.60  per  cent. 


County  of  Worcester. 
Fitchburg  Road. 

[Petitioned  for  by  the  authorities  of  the  city  of  Fitchburg.] 

This  is  a  part  of  the  old  highway  from  Fitchburg  city 
through  Athol  and  Orange  to  the  Connecticut  valley,  connect- 
ing with  the  main  way  leading  up  the  Deerfield  River.  One- 
half  mile  of  this  road  has  been  built,  the  width  of  the 
hardened  way  being  fifteen  feet,  and  the  material  trap  from 
the  quarries  at  Waltham.  This  was  the  first  State  road  com- 
pleted, being  submitted  for  acceptance  Nov.  29,  1894.  The 
city  of  Fitchburg  took  the  contract.  The  maximum  grade 
is  .47  per  cent. 

Westminster  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  continuation  of  the  road  last  described.  One- 
half  mile  has  been  laid  out,  the  hardened  part  of  the  way  to 
be  fifteen  feet  in  width.  Important  changes  in  the  bridges 
over  the  streams  were  required.  The  grading,  considerable 
in  amount,  had  been  completed  when  the  work  was  sus- 
pended for  the  winter.  The  contract  was  made  with  the 
town.     The  maximum  grade  is  1.87  per  cent. 

Leicester  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  main  highway  from  Worcester  to 
Springfield,  lying  in  the  village  of  Cherry  Valley  in  the  town 
of  Leicester.  One  mile  has  been  laid  out,  the  width  of  the 
hardened  way  to  be  twenty  feet,  the  material  to  be  macadam 
made  from  field  stone.  Owing  to  the  nature  of  the  founda- 
tion, a  part  of  the  way  has  been  underlaid  with  telford  pave- 
ment. At  the  close  of  the  working  season  about  3,000  feet 
of  road  was  graded  and  2,200  feet  covered  with  crushed 
stone.  The  contract  was  taken  by  the  town  of  Leicester. 
The  maximum  grade  is  4.60  per  cent. 
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Holden  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  an  important  intertown  way,  connecting  the  city 
of  Worcester  with  the  towns  on  the  north  and  west.  One 
mile  has  been  laid  out,  the  hardened  way  to  be  in  part  fifteen 
feet  in  width  and  in  part  eighteen  feet,  the  material  to  be 
macadam  from  field  stone.  At  the  close  of  the  working 
season  the  road  has  been  graded  and  one-half  mile  had  been 
completed.  The  town  is  the  contractor.  The  maximum 
grade  is  5  per  cent. 

County  of  Hampden. 
Westfield  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  a  part  of  the  main  highway  from  Springfield  to 
Pittsfield.  One  and  one-fourth  miles  have  been  laid  out,  the 
hardened  way  to  be  eighteen  feet  wide.  The  material  used 
for  the  road  bed  was  stone  from  the  West  Springfield  quar- 
ries. The  town  of  Westfield  is  the  contractor.  The  work 
is  completed  except  for  some  slight  finishing  of  the  sides  of 
the  way.  The  town  of  Westfield  is  the  contractor.  The 
maximum  grade  is  4  per  cent. 

Russell  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  another  section  of  the  way  from  Springfield  to 
Pittsfield.  This  road  was  laid  out  in  two  sections,  known  in 
the  records  of  the  State  Board  as  those  of  "  Fairfield"  and 
"  Huntington  "  respectively. 

The  Fairfield  section  was  laid  out  for  a  length  of  one  and 
one-half  miles,  the  width  of  the  hardened  way  to  be  fifteen 
feet.  The  grading  has  been  completed  for  about  one-half 
mile. 

The  Huntington  section  has  a  length  of  3,000  feet  of  a 
like  width,  the  material  being  trap  rock  from  the  West 
Springfield  quarries.  The  Huntington  section  presented 
peculiar  difficulties,  on  account  of  the  nearness  of  the  way  to 
the  Westfield  River.  Much  rock  excavation  was  required  in 
order  to  provide  a  fit  place  for  the  road  bed.     Grading  on 
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this  section  is  completed,  and  the  road  bed  is  covered  with 
broken  stone,  some  retaining  walls  remaining  to  be  built. 
Contracts  for  both  sections  were  taken  by  the  town  of  Russell. 
The  maximum  grade  is  5  per  cent. 


Monson  Road. 

[Petitioned  for  by  the  Selectmen.] 

This  is  a  part  of  the  old  turnpike  from  Palmer  to  the 
Connecticut  line.  One  mile  of  this  road  has  been  laid  out. 
No  grade  has  as  yet  been  established.  The  town  of  Monson 
is  the  contractor. 

County  of  Hampshire. 
Northampton  Road. 

[Petitioned  for  by  the  Mayor  and  Board  of  Aldermen.] 

This  is  a  part  of  the  main  way  from  Northampton  through 
Hadley  to  Amherst.  One-half  mile  of  this  road  was  laid 
out,  the  hardened  part  of  the  way  to  be  twenty  feet  wide; 
the  material,  rock  from  a  ledge  owned  by  the  city.  This 
road  is  now  completed.  The  city  was  the  contractor.  The 
maximum  grade  is  1.25  per  cent. 

Hadley  Road. 

[Petitioned  for  by  tbe  County  Commissioners.] 

This  is  another  section  of  the  way  above  described.  One- 
half  mile  of  the  road  has  been  laid  out.  As  the  road  bed  in 
its  present  condition  is  subjected  to  overflow  during  the  flood 
times  of  the  Connecticut  River,  it  was  deemed  necessary  to 
raise  the  grade  by  some  feet  of  altitude.  The  hardened 
portion  is  to  be  fifteen  feet  in  width.  The  grading  is  nearly 
completed.  The  completion  of  the  work  was  delayed  by 
the  setting  in  of  winter.  The  town  took  the  contract.  The 
maximum  grade  is  3.20  per  cent. 

Goshen  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  a  part  of  the  main  way  from  the  Connecticut  valley 
to  the  hill  towns  of  the  central  part  of  Berkshire  County,  — 
that  which  gives  access  to  the  portion  of  the  Commonwealth 
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which  is  most  remote  from  railways.  To  reduce  the  grade 
from  about  11  per  cent,  to  about  5  per  cent.,  it  was  necessary 
to  relocate  the  route  and  to  do  extensive  grading  on  difficult 
ground.  One  mile  has  been  laid  out.  The  grading  and 
draining  have  been  nearly  completed.  The  town  of  Goshen 
took  the  contract.     The  maximum  grade  is  5  per  cent. 

Granby  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  a  part  of  the  north  and  south  main  road  which 
connects  Granby  with  the  other  towns  on  the  east  side  of 
the  Connecticut  River.  About  three-fourths  of  a  mile  has 
been  laid  out.  The  hardened  way  is  to  be  of  trap  rock  from 
the  Salem  quarries,  and  to  have  a  width  of  fifteen  feet.  The 
grading  is  nearly  done.  The  town  of  Granby  took  the  con- 
tract.    The  maximum  grade  is  3.70  per  cent. 

County  of  Franklin. 

Buckland  Road. 

[Petitioned  for  by  tbe  County  Commissioners.] 

This  is  a  section  of  the  road  from  the  railway  station  in 
Buckland  to  near  the  bridge  leading  to  Shelburne,  connect- 
ing: with  the  road  next  to  be  described.  Eight  hundred  feet 
were  laid  out,  the  hardened  way  made  eighteen  feet  wide, 
the  material  broken  stone  from  the  Waltham  quarries. 
The  town  of  Buckland  took  the  contract.  The  work  is  sub- 
stantially finished.     The  maximum  grade  is  3.72  per  cent. 

Shelburne  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  a  part  of  the  main  way  of  the  town,  connecting 
with  the  last  described,  which  parallels  the  Deerfield  River 
on  the  northern  side,  constituting  the  main  way  of  the 
valley.  One  mile  has  been  laid  out,  the  macadam  to  be 
made  from  bowlders  obtained  from  the  bed  of  the  river,  the 
width  of  the  hardened  way  to  be  eighteen  feet.  One-fifth 
of  the  work  has  been  completed.  The  town  of  Shelburne  is 
the  contractor.     The  maximum  grade  is  1.50  per  cent. 
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Orange  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  a  part  of  the  main  east  and  west  way  in  the 
northern  part  of  the  State.  Other  portions  of  the  same  road 
have  been  mentioned  under  the  head  of  Shelburne,  West- 
minster and  Fitchburg  roads.  One  mile  has  been  laid  out, 
the  hardened  part  of  the  way  to  be  fifteen  feet  in  width. 
No  work  has  as  yet  been  done.  The  town  of  Orange  is  the 
contractor.     The  maximum  grade  is  5  per  cent. 


County  of  Berkshire. 

Pittsjield  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  a  part  of  the  east  and  west  way  through  the  cen- 
tral portion  of  the  State.  Other  sections  of  the  way  have 
been  mentioned  in  describing  the  Leicester,  Westfield  and 
Russell  roads.  It  extends  from  near  Pittsfield  toward  the 
State  line.  One  mile  has  been  laid  out,  the  hardened  way 
to  be  of  trap  rock  from  the  West  Springfield  quarries,  and 
fifteen  feet  wide.  Nearly  one-half  mile  of  this  road  is  com- 
pleted. The  city  of  Pittsfield  took  the  contract.  The 
maximum  grade  is  4.25  per  cent. 


Lee  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  a  part  of  the  road  which  connects  the  towns  of  Lee, 
Tyringham  and  Becket  with  the  way  up  the  Westfield  valley. 
It  will  also  connect  with  the  east  and  west  way  which  may 
in  time  be  forced  along  the  southern  portion  of  the  State. 
One  mile  has  been  laid  out,  the  macadam  to  be  21  feet 
wide  in  the  village,  a  distance  of  770  feet,  the  remainder 
to  be  15  feet  wide.  The  material  used  will  be  from  the 
neighboring  ledges  of  quartzite.  Thirty-three  hundred  feet 
of  this  road  has  been  graded  and  about  one-fourth  of  a  mile 
covered  with  broken  stone.  The  town  of  Lee  is  the  con- 
tractor.    The  maximum  grade  is  2  per  cent. 
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Great  Barriiigton  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  a  portion  of  the  north  and  south  road  through  the 
Housatonic  valley.  One  mile  has  been  laid  out,  the  material 
to  be  used  on  the  roadway  to  be  trap  rock  from  the  quarries 
at  Meriden,  Conn.  Twenty-six  hundred  feet  of  the  road  is 
to  have  a  hardened  way  18  feet  wide,  the  remainder  to 
have  a  width  of  15  feet.  This  road  is  about  half  finished. 
The  town  of  Great  Barrington  has  taken  the  contract.  The 
maximum  grade  is  3.60  per  cent. 

Worth  Adams  Road. 

[Petitioned  for  by  the  County  Commissioners.] 

This  is  a  portion  of  the  northern,  east  and  west  road  of  the 
State.  Other  portions  of  this  way  are  noted  under  Fitch- 
burg,  Westminster,  Orange  and  Shelburne.  A  section  of 
this  road  has  been  contracted  for,  the  hardened  way  to  be 
18  feet  in  width,  and  the  material  trap  rock  from  the 
Waltham  quarries.  Work  has  not  yet  been  begun.  The 
town  of  North  Adams  is  the  contractor.  The  maximum 
grade  is  2.50  per  cent. 


APPENDIX. 


APPENDIX. 


[A.] 

ANALYSIS   OF   COSTS    OF   CRUSHED    STONE. 

The  following  is  a  list  of  the  stone  crushers  in  the  Common- 
wealth, with  the  estimated  amount  of  broken  stone  which  can  be 
produced  daily  by  each  :  — 

Private  Plants  supplying  Broken  Stone  along  the  Lines  of  Different 

Railroads. 


City  or  Town. 

Xumber. 

Owner. 

Railroad. 

Daily 
Capacity 
in  Tons. 

Cohasset, 
Deerfleld, 

Meriden,  Conn.,     . 
Monson,  . 
Rockport, 
Salem,     . 

Waltham, 

West  Springfield,  . 

2 
1 

1 
2 
1 

1 

2 

John  Beale 

Massachusetts  Broken  Stone 
Company,  .... 

J.  S.  Lane  &  Sons, 

Flynt  Granite  Company, 

Rockport  G-ranite  Company, 

Massachusetts  Broken  Stone 
Company,   .... 

Massachusetts  Broken  Stone 
Company,   .... 

J.  S.  Lane  &  Sons, 

N.T..N.H.&H.R.R., 

B.  &  M.  R.R.,      . 
N.T.,N.H.&H.R.R., 
Central  Vermont  R.R., 
B.&M.  R.R.,      . 

B.  &  M.  R.R.,      . 

Fitchburg  RE,  . 
N.T..N.H.&H.R.R., 

Total, 

160 

300 

300 

80 

160 

300 

300 

300 

1,900 

The  broken  stone  from  these  quarries  is  "  trap,"  with  the  excep- 
tion of  Cohasset  and  Rockport,  where  a  hard  granite  rock  is  used. 

Part  of  the  Waltham  supply  is  a  hard  red  granite,  suitable  for 
the  lower  layer  of  any  road  and  for  all  the  layers  on  light-traffic 
roads. 

All  the  broken  stone  used  on  State  roads  is  separated  by  a 
revolving  screen  into  three  grades,  as  follows  :  — 

From  two  and  one-half  to  one  and  one-quarter  inches. 

From  one  and  one-quarter  to  one-half  inch. 

From  one-half  inch  to  the  dust. 
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The  price  of  broken  stone  at  the  crushers  is  70  cents  per  ton ;  it 
is  delivered  on  the  cars  to  any  siding  along  the  railroads  for  from 
$1.00  to  $1.70  per  ton. 

List  of  Stone  Crushers  owned  by  Private  Parties  and  let  to  Towns, 
ivhich  are  available  in  State  Road  Construction ;  where  at  Present 
located,  and  the  Average  Daily  Capacity,  as  determined  by  This 
Year's  Worlc. 


City  or  Town. 

Name  of  Crusher. 

Average  Capacity. 

Ashby, 

Gates, 

Ninety  tons  per  day. 

Cottage  City, 

Blake,       . 

Not  determined. 

Duxbury,  . 

Champion, 

Not  determined. 

Easthampton, 

Farrel, 

Not  determined. 

Fairhaven, 

Gates, 

Not  determined. 

Goshen,     . 

Gates, 

Not  determined. 

Holden, 

Champion, 

Sixty-two  tons  per  day. 

Lee,  . 

Western,  . 

Fiftv-six  tons  per  day. 

Leicester,  . 

Gates, 

Eighty-seven  tons  per  day. 

Lenox, 

Farrel, 

Used  at  Lee. 

Milford,    . 

Farrel, 

Unknown. 

Plymouth, 

Gates, 

Not  determined. 

Tisbury,    . 

Austin, 

Sixty  tons  per  clay. 

Walpole,  . 

Gates, 

Not  determined. 

W  re  nth  am, 

Gates, 

Not  determined. 

The  greater  number  of  these  crushers  are  set  up  with  elevators, 
screens  and  bins,  and  are  well  arranged  to  do  economical  work. 
The  cost  of  breaking,  together  with  the  cost  of  loading,  varies 
from  35  to  50  cents  per  ton.  The  details  of  the  work  can  be 
found  in  the  table  (Appendix  L)  under  the  column  headed  "  Cost 
of  breaking  stone." 

List  of  Crushers  oioned  by  Cities  and  Towns  in  the  Commonwealth, 
ivhich,  with  Certain  Changes  in  Set-up,  are  generally  available 
for  Use  on  State  Roads. 


City  ok  Town. 

Number. 

City  or  Town. 

Number. 

Amesbury, 

Andover, .... 

Arlington, 

Belmont,  .... 

Beverly,   .... 

1 

2 
1 
1 
2 

Brain  tree, 
Bridgewater,  . 
Brockton, 
Brookline, 
Cambridge,    . 

1 

1 
1 

2 
2 

f  em  •£»  .  .- *    « "3* 


Tisbury   Road,    1894. 

View  showing  crushing  plant  with  elevator  screen,   bins,  and  return  chute  for  "  tailings," 
hired  by  town  and  used  on  State  road. 
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List  of  Crushers, 

Etc.  — Concluded. 

City  or  Town. 

Number. 

Citt  or  Town. 

Number. 

Chelsea,    .        ... 

1 

Milford,.        .        . 

1 

Concord,  . 

1 

Milton,   . 

1 

Dartmouth, 

1 

Natick,    . 

1 

Easton,     . 

1 

New  Bedford, 

2 

Everett,    . 

1 

Newburyport, 

1 

Fairhaverj, 

1 

Newton,. 

2 

Fall  River, 

1 

North  Adams, 

1 

Falmouth, 

1 

Northampton, 

1 

Framingham, 

1 

North  Attleboroug] 

i, 

1 

Gloucester, 

1 

Pittsfield, 

1 

Greenfield, 

1 

Quincy,  . 

2 

Haverhill, 

1 

Salem,     . 

2 

Hopedale, 

1 

Shelburne, 

1 

Hyde  Park, 

1 

Somerville, 

1 

Kingston, 

1 

Spencer, 

1 

Lawrence, 

1 

Springfield, 

1 

Lexington, 

1 

Stoneham, 

1 

Lowell,'     . 

1 

Swampscott, 

1 

Lynn, 

2 

Taunton, 

1 

Maiden,    . 

1 

Wakefield, 

1 

Manchester, 

1 

Walt  ham, 

1 

Mansfield, 

1 

Watertown, 

1 

Marion,     . 

2 

Webster, 

1 

Marlborough, 

2 

Wellesley, 

1 

Mattapoisett, 

1 

Westpoi't, 

1 

Medford,  . 

1 

Whitman, 

1 

Melrose,  . 

1 

Woburn, 

1 

Methuen,  . 

1 

Worcester, 

1 

Middleborough, 

1 



Middleton, 

1 

Total,. 

79 

The  estimated  daily  capacity  of  each  of  these  crushers  varies 
from  50  to  150  tons.  Some  of  the  crushers  here  referred  to  are 
set  up  with  elevators,  screens  and  bins,  and  will  break  the  stone 
economically.  Others  are  not  set  high  above  the  ground,  but 
receive  the  broken  stone  at  the  ground  level,  thus  requiring  a 
second  handling  ;  while  the  remainder  are  poorly  located,  thereby 
causing  great  loss  of  time  and  labor  in  loading  into  the  carts. 

The  following  towns  having  contracts  with  the  commission 
broke  the  stone  used  in  the  construction  of  State  roads  by  crushers 
hired  of  private  parties.  The  table  gives  the  cost  of  delivering 
the  stone  on  the  road,  exclusively  of  spreading,  watering,  supervi- 
sion and  rolling; :  — 
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Citx  or  Town. 

c 
o 

EH 
%- 

a 

3 

Cost  of  Stone  at 
Crusher    per 
Ton. 

1     U 

u  o> 

■Sc° 
O 

Cost  of  Hauling 
Broken  Stone 
to    Road,  per 
Ton. 

si 

s!  3 

a  a 

< 

Average    Cost 
per  Ton   per 
Mile,  Teaming 
Broken  Stone. 

Total    Cost   per 
Ton  of  Broken 
Stone    Deliv- 
ered on  Road. 

Ashby, 

Holden, 

Lee, 

Leicester,    . 

Marshfteld, 

Tisbury, 

Cottage  City,t     . 

Plymouth,! 

4,076 
1,676 
1,224 
1,748 
692 
1,324 

Cents. 

21.2 

36.1 
50.0 
30.0 
40.0 
45.0 

Cents. 
50 

40 

50 

50 

40 

30 

Cents. 
13.4 

17.7 

30.0* 

16.0 

22.2 

30.0* 

Miles. 
.38 

.60 

1.10 

.30 

.30 

.38 

Cents. 
35.3 

29.5 

27.3 

53.3 

74.0 

78.9 

Cents. 
84.6 

93.8 
130.0 

96.0 
102.2 
105.0 

101.9 

Contract  sublet  at  30  cents  per  ton. 


|  Work  just  begun. 


The  following  towns  having  contracts  with  the  commission  owned 
and  operated  the  crushing  plants.  The  prices  given  exclude  the 
cost  of  spreading,  watering,  supervision  and  rolling :  — 


OS 

Js 

too 

o 

S  tDO 

S3  J, 

oSl 

City  or  Town. 

s 
o 
En 
u 

5 

3 
u 

L>    . 

IS    O 

U-,  p. 

a  « 

<a  c 
<u  o 

o  c 

ing        Brok 
ne,       Avera 
t       per      T 
Mile. 

2^ 

ige  Number 
3  Broken  Sto 
ivered  on  Ro 
Day. 

a 

3 

|5 

2  m 

■all 

§2og 

■3S  > 
■50:3 

*A 

o 

o 

Q 

•«j 

S-1 

H 

< 

Cents. 

Cents. 

Cents. 

Miles. 

Cents. 

. 

Mattapoisett,* 

- 

- 

.      - 

- 

- 

- 

- 

- 

Marion, 

172 

50 

38.0 

30.4 

70.50 

60.8 

$1  184 

141-3 

North  Attleborough,   . 

1,228 

40 

27.2 

21.9 

.75 

29.2 

891 

45  1-2 

Northampton, 

2,749 

50 

30.0 

32.0 

2.00 

16.0 

1  12 

101  7-9 

Shelburne,    .        . 

694 

40 

55.0 

30.0 

.67 

45.0 

1  25 

31 

$1  111 

No  stone  put  on  the  road. 


The  high  cost  of  stone  delivered  at  Marion  is  due  to  the  small 
number  of  tons  delivered  daily  ;  in  Northampton,  to  the  long  haul ; 
in  Shelburne,  to  the  small  amount  of  stone  used  per  day,  to  repairs 
on  crusher  and  to  bad  weather. 

The  following  towns  having  contracts  with  the  commission  bought 
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broken  stone  from  large  plants  outside  the  towns,  the  same  being 
delivered  by  rail  or  water  to  the  nearest  station.  The  prices  given 
exclude  the  cost  of  spreading,  watering,  supervision  and  rolling  :  — 


to  he  u 

<M 

S  60 

•-  c  e 

°  3  S 

City  or  Town. 

8 

EH 

2Sg 

■a  — 

SCO) 

o  c  c 

—  OS  o 

03  o 

OJ  C 

P.OI  B 
-^J-i  o 

t,  C   B 

o  «-.  a 

e  Number 
of    Brok 
Delivered 
Daily. 

f 

Z.  o  a 

M.3 

2g 

o2£ 

3 

»02>5 

gaitt-H 

>n 

£  O.PH 

o1^  — 

>Ehi/2SS 

*A 

O 

O 

< 

X) 

Eh 

< 

Miles. 

Cents 

Buckland, 

692 

$1  30 

$0  40 

12 

33.3 

$1  70 

29 

Fitchburg, 

1,577 

1  30 

45 

1  00 

45.0 

1  75 

54  4-10 

Great  Barrington,* 

1,167 

1  60 

21 

50 

42.0 

1  81 

77  8-10 

Nantucket, f    . 

1,269 

2  00 

414 

1  60 

25.9 

2  414 

79  1-3 

Pittefield, 

1,290 

1  30 

275 

80 

34.4 

1  575 

58  7-11 

Russell,  . 

1,831 

1  15 

35 

1  50 

33.4 

1  50 

79  6-10 

Westfield.t     . 

5,421 

70 

147 

63 

23.3 

847 

139 

$1  655 

- 

*  Stone  was  shipped  from  Meriden,  Conn. 

f  Stone  was  shipped  from  Tompkin's  Cove,  Hudson  River. 

J  Stone  loaded  on  the  carts  at  crusher  from  bins. 


It  will  be  seen  by  the  above  tables  that  the  cost  of  broken  stone 
delivered  on  the  road  is  highest  when  shipped  from  outside  quar- 
ries and  least  when  broken  by  hired  crushers,  the  cost  when  broken 
by  the  town  crushers  holding  an  intermediate  position. 

The  best  results  were  obtained  on  the  Westfield  road,  where  139 
tons  of  stone  were  delivered  daily. 

One  of  the  main  elements  of  cost  in  producing  broken  stone  is 
the  amount  of  the  daily  supply.  This  affects  not  only  the  break- 
ing, but  the  teaming,  rolling,  and  other  details.  In  order  to 
keep  all  the  departments  steadily  at  work  without  loss  of  time, 
the  crusher  should  be  able  to  break  at  least  one  hundred  tons  of 
stone  per  day.  The  labor  and  teams  should  be  so  distributed  as 
to  cause  no  delays  at  any  point.  The  grading  should  be  done 
just  so  far  enough  ahead  as  not  to  interfere  with  the  stone  spread- 
ing, the  men  and  teams  being  used  on  either  work,  as  needed. 

Some  of  the  high  prices  noted  in  the  several  tables  are  due  to 
unsettled,  snowy  and  freezing  weather.  No  work  should  be  car- 
ried on  after  freezing  weather  begins,  as  it  increases  the  cost, 
while  giving  unsatisfactory  results.  To  this,  more  than  to  any 
other,  cause  may  be  attributed  the  high  cost  of  the  work. 
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[B.] 

STEAM    KOLLINGr. 

All  the  State  roads  constructed  during  the  year  have  been 
rolled  by  steam  rollers.  The  following  list  shows  the  towns  own- 
ing and  using  such  rollers  on  State  roads,  together  with  the  cost  of 
operating  thern,  not  including  the  cost  of  water  used  on  the  road  :  — 


a 

*«  *j 

a 

co 

a  % 

t*. 

t>> 

Si 

o 

o" 

H 

W 

a 

fi 

mod 

Town  or  City. 

a 

u 

o 

XI 

u 

p. 

1 

o 

a 

3 

CD   O  S 

^ 

O 

O 

EH 

£ 

o 

<i 

Cents. 

Cents. 

Fitchburg,* 

12 

12.0 

4.26 

$187  42 

29 

$6  46 

54.4 

Marion,     . 

12 

26.0 

8.00 

44  60 

12 

3  72 

14  1-3 

Nantucket,*  f  . 

10 

17.5 

2.50 

223  86 

35 

6  40 

79  1-3 

Northampton,  . 

12 

3.6 

1.46 

97  50 

26 

3  75 

101.7 

North  Attleborough, 

12 

12.6 

3.83 

154  62 

27 

5  75 

45  1-2 

Pittsfleld,* 

15 

14.7 

4.99 

189  77 

32 

5  93 

58.6 

Tisbury,} 

12 

9.9 

3.30 

131  34 

22 

5  97 

60 

Average 

13.71 

4.05 

- 

- 

$5  42 

59 

*  Stone  shipped  from  outside  of  town. 

f  Only  the  sub-grade  and  the  two  and  a  half  inch  stone  has  been  rolled,  making  the  pro- 
portionate cost  greater  than  it  would  be  on  finished  road. 
X  Coal  costs  very  high,  on  account  of  transportation. 

The  following  list  shows  the  towns  hiring  rollers,  together  with 
the  cost  of  operating  them,  not  including  the  water  used  on  the 
road  :  — 


O) 



t.  a 

o 

a 

i 

03 

a 
on 

OS 

p. 
1 

III" 

City  or  Town. 

o 

3 

a 

Eh 

p. 

to 

p. 

p-d 

.£5 

a 

o    . 

■n  3  s 

ffl  s  C 

3  ©5 

£ 

g|H 

3 

SO 

g&£ 

>Ehco 

o 

U 

Eh 

fc 

o 

o 

■<! 

Tons. 

Cents. 

Cents. 

Ashby,*      .... 

15 

20 

8.33 

$815  20 

45 

$18  12 

- 

90.6 

Buckland.f  ||      . 

10 

43.7 

15.3 

305  00 

19 

16  05 

- 

29 

Great  Barrington,}  || 

12 

19.4 

-§ 

232  05 

15 

15  47 

- 

77.8 

*  Town  paid  20  cents  per  ton  for  rolling  by  contract. 

f  The  weather  was  bad,  part  of  the  time  freezing  and  snowing. 

X  Only  partly  covered  with  one  and  one-fourth-inch  stone;  no  screenings  have  been  used. 

§  No  part  finished. 

||  Stone  imported  from  out  of  town. 


.1  ^iC^i  ft-  £%■ 
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0?! 


9 
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City  ok  Town. 

u 

o 

o 

e 
o 

(V 

t-t 

SI 

a 
c 
m 

o 

Q 

u 
a. 

% 
o 

<4-    **U 

a|« 

21 

o 
O 

a*6 

sx 

o 

O 

"3 

o 
H 

£1 

a 

3 

o    . 

SO 
o 

°Q-2 

o  »« 
O 

^S  2 

sSfl 
p.  H  JO 

Tons. 

Cents. 

Cents. 

Holden 

12 

30 

11.9 

$503  00 

27 

$18  63 

- 

62 

12 

23.3 

7.8 

285  00 

19 

15  00 

- 

55.6 

Leicester,    .... 

15 

28 

8.4 

489  12 

20 

24  46 

- 

87.4 

Marshfleld, 

12 

20 

5.3 

138  40 

12 

11  53 

- 

57.7 

Russell  (Huntington), f    . 

10 

25 

9 

457  75 

32 

14  35 

$4  83 

79.6 

Shelburne, .... 

12 

28 

7.6 

198  70 

30 

6  62 

- 

31 

Westfleld.f 

12 

13.8 

5.6 

746  88 

39 

19  15 

- 

139 

Averages,    . 

- 

25.1 

8.8 

- 

- 

15  94 

- 

70.97 

*  Only  90  per  cent,  of  the  square  yards  of  the  road  as  shown  has  been  covered  with  one 
and  one-fourth-inch  stone  and  one-half  with  one-half-inch  stone, 
f  Stone  shipped  from  out  of  town. 


A  study  of  the  above  tables  shows  that  the  average  cost  of 
rolling  per  ton  was  but  13.71  cents  per  ton  by  the  town  roller, 
while  it  was  25.1  cents  by  hired  roller,  or  4.05  cents  per  square 
yard  by  the  first  and  8.8  cents  per  square  yard  by  the  second 
method.  The  cost  of  rolling  was  not  only  determined  by  the  cost 
and  operating  expenses  of  the  roller,  but  by  the  number  of  tons 
delivered  daily.  The  best  results  in  rolling  were  obtained  in 
Northampton,  where  the  city  owns  the  roller ;  in  "Westfield,  where 
the  roller  was  hired  by  the  day  ;  and  in  Ashby,  where  the  rolling 
was  done  by  the  ton.  A  study  of  the  tables  shows  that  the  daily 
stone  supply  in  Northampton  was  101.7  tons,  in  Westfield  139 
tons,  and  in  Ashby  90.6  tons.  If  the  town  of  Westfield  had  owned 
a  roller,  the  rolling  would  have  cost  about  4.1  cents  per  ton,  or  1.7 
cents  per  square  yard,  very  nearly  agreeing  with  the  cost  of  like 
work  in  Northampton.  This  difference  is  due  to  the  increased  cost 
of  coal,  which  was  hauled  about  three  and  one-half  miles  from  the 
station,  and  to  the  fact  that  the  water  had  to  be  pumped  from  the 
river  by  a  pump  erected  for  the  occasion.  If  the  town  of  Ashby 
had  owned  a  roller,  the  work  would  have  cost  4.2  cents  per  ton, 
or  1.75  cents  per  square  yard.  The  fuel  in  this  town  had  to  be 
hauled  about  six  miles  over  the  road,  and  all  the  water  pumped 
from  wells.  The  loss  in  rolling  by  a  hired  roller  was  on  these  two 
roads  $1,170,  or  $520  a  mile. 
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[C] 


EXCAVATION. 

The  earth  excavation  on  the  different  roads  constructed  during 
this  year  is  shown  by  the  following  table.  The  prices  are  given 
per  cubic  yard  of  excavation.  All  the  excavated  material  was 
used  in  grading  the  road  or  widening  the  embankments  :  — 


City  or  Town. 

Number 
Cubic 
Yards. 

Cost  per 
Cubic 
Yard. 

Character  of  Material. 

Ashby,  . 

5,513 

Cents. 
39 

Hard  pan  and  bowlder  gravel. 

Buckland, 

872 

32 

Sandy  gravel. 

Cottage  City, 

275 

20 

Sand. 

Fairhaven,     . 

57 

17 

Sandy  gravel. 

Fitchburg,     .        .        . 

2,338 

39.03 

Gravel  used  to  widen  causeway;    half-mile 
haul. 

Goshen, 

10,743 

27 

Mostly  clay  and  loam. 

Granby, 

2,565 

20 

Sandy;  short  haul. 

Hadley, .... 

3,073 

25 

Sandy  loam  ;  short  haul. 

Holden 

155 

49.7 

Gravel. 

Lee 

843 

46 

Stone,  gravel  and  clay;  frozen  partly. 

Leicester, 

644 

51 

Clay,  wasted;  haul  1,000  feet  or  more. 

Marion 

116 

46.4 

Gravel  and  loam  used  in  sides. 

Marshfield,    . 

492 

20.4 

Sandy  gravel  and  loam;  short  haul. 

Mattapoisett,         .       . 

10 

146 

Sandy  gravel. 

Nantucket,    . 

439 

18.5 

Sand. 

Northampton, 

2,418 

32 

Sandy  loam;  small  cuts. 

North  Attleborough,    . 

1,196 

59 

Hard  gravel  used  on  a  town  road. 

Plymouth, 

2,421 

30.9 

Sandy  loam. 

Pittsfleld, 

992 

30.9 

Gravel  and  loam;  hard  and  frozen  some. 

Russell  (Fairfield),      . 

2,708 

36 

Clay  used  for  widening  out. 

Russell  (Huntington),  . 

7,359 

23.4 

Gravel. 

Tisbury, 

8,179 

23 

Sandy  loam ;  done  by  contract. 

"Walpole, 

5,197 

41 

Sand,  hard  pan  and  clay;  long  haul. 

Westfield,      . 

2,501 

38 

Gravel  and  sandy  loam;  small  cuts. 

Westminster, 

917 

36 

Gravel  and  loam;  small  cuts. 

Wrentham,    .        . 

410 

34 

Gravel  and  loam;  small  cuts. 

The  greater   part   of   the    above  work  was  on  old  road  beds, 
and  the  depth  of  excavation  was  slight.     The  length  of  haul  was 
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considerable,  as  the  material  was  for  the  most  part  used  on  the 
road. 

During  the  most  of  the  work  there  was  more  or  less  frost  in  the 
ground,  which  in  good  part  accounts  for  the  high  cost  per  cubic 
yard.  This  class  of  work  cannot  be  economically  done  during 
freezing  weather. 

Surface  grading  has  been  done  as  follows,  and  at  the  prices 
given  per  cubic  yard,  as  measured  on  the  cross-sections  :  — 


City  ok  Town. 

Number 
of  Cubic 
Yards. 

Cost  per 
Cubic 
Yard. 

Character  of  Material. 

Ashby 

989 

Cents. 
36. 

Sandy  gravel,  hard. 

Cottage  City, 

226 

43. 

Sand. 

Fairhaven,     . 

210 

67. 

Hard  gravel  surface. 

Fitchburg, 

885 

34. 

Hard  gravel. 

Granby,         .        .  «     . 

267 

28. 

Gravel. 

Great  Barrington, 

1,000 

42. 

Hard  gravel  surface. 

Holden, 

841 

60. 

Hard  gravel  surface. 

Lee 

1,741 

96. 

Dry  and  stony  gravel. 

Leicester, 

1,289 

90. 

Hard  gravel  surface. 

Marion 

221 

30.7 

Sandy  gravel,  fairly  hard  and  dry. 

Marshfleld,    . 

309 

20. 

Sandy  gravel,  loose. 

Mattapoisett, 

121 

65.5 

Gravel  fairly  hard  and  shallow. 

Nantucket,    .        .        . 

- 

- 

Included  in  excavation. 

North  Attleborough,    . 

150 

70. 

Hard  surface,  gravel. 

Pittsfleld,       . 

1,499 

33. 

Gravel  fairly  hard  when  dry. 

Russell  (Fairfield), 

332 

34. 

Gravel  and  clay,  hard  when  dry. 

Russell  (Huntington), . 

1,120 

17.8 

Ashes,  gravel  and  loam  surfaced  off. 

Shelburne,     . 

495 

36.0 

Hard  gravel  surface,  partly  frozen. 

Tisbury, 

492 

23. 

Sandy  loam. 

Westfield,      . 

1,392 

46. 

Hard  gravel  when  dry. 

Westminster, 

329 

35. 

Gravel  fairly  hard. 

Wrentham,    . 

1,707 

41. 

Hard  gravelly  surface,  shallow. 

The  above  table  shows  the  surface  grading  necessary  to  shape 
the  old  road  beds  to  receive  the  broken  stone.  The  depth  of 
excavation  was  slight ;  the  surface  had  been  compacted  by  travel, 
therefore  considerable  labor  was  required  to  give  the  exact  crown. 
Moreover,  in  many  cases  the  frost  had  penetrated  to  the  depth  of 
several  inches.  A  considerable  saving  in  another  year  can  be 
made  in  this  class  of  expenditures. 


44  REPORT  —  HIGHWAY   COMMISSION.     [Jan. 


[D.] 


DRY  RUBBLE  MASONRY. 

The  following  described  dry  rubble  masonry  was  used  in  cul- 
verts and  retaining  walls  on  the  several  roads.  The  stone  used 
was  mostly  bowlders  or  ledge  rock  obtained  from  the  immediate 
vicinity  of  the  work  :  — 


Town  or  City. 

Number 
Cubic 
Yards. 

Cost  per 
Cubic 
Yard. 

Total 
Cost. 

Character  of  Material. 

Ashby,  c    . 

169.5 

$1  31 

$222  94 

Large  bowlders  form  stone  walls. 

Buckland,  c 

33.1 

3  59 

119  00 

Quarry  stone;  one-mile  haul. 

Buckland,  w 

44 

2  28 

100  50 

Split  bowlders,  from  vicinity. 

Fairhaven,  c 

41.3 

3  41 

140  98 

Split  stone  and  bowlders;  three-mile  haul. 

Fitohburg,  c 

58.7 

4  78 

280  71 

Mostly  split  stone;  one  and  one-half-mile 
haul. 

Goshen,  c   . 

283 

2  31 

654  05 

Split  bowlders,  from  vicinity. 

G-reat  Barrington,  c  . 

7.5 

1  30 

9  70 

Split  limestone  bowlders,  from  vicinity. 

Holden,  c    . 

268.3 

1  42 

380  50 

Bowlders  split  for  ends,  from  vicinity. 

Lee,c  .... 

93 

4  14 

385  68 

Marble  from  quarry ;  one-mile  haul. 

Leicester,  c 

269.7 

1  10 

296  69 

Mostly  rebuilt,  with  new  covering  where 
needed. 

Marion,  c    . 

135 

2  88 

388  94 

Bowlders,  ledge  covering;  one-mile  haul. 

Marshfield,  c 

4.5 

1  44 

6  50 

Bowlders,  extending  old  culvert. 

Mattapoisett,  c  . 

21.5 

4  33 

93  13 

Bowlders  from  walls,  old  underpinning 
covering. 

North  Attleborough,  c 

20 

2  75 

55  00 

Rebuilt;  new  covering. 

Pittsfleld,  c 

90.07 

2  21 

199  09 

Split  stone  ends,  covering;  hauled  six 
miles. 

Russell  (Fairfield),  to 
and  c,       .        .         . 

625.5 

1  58 

992  0  0 

Ledge  stone  from  along  road. 

Russell  (Huntington) , 
10  and  c,  . 

346 

1  82 

630  25 

Ledge  stone  from  along  road. 

Walpole,  c  . 

56 

2  45 

137  50 

Bowlders  from  vicinity. 

Westfield.c 

3 

2  50 

7  50 

Lengthening  old  culverts;  trap  from 
quarry. 

c  indicates  culvert,  w  indicates  wall. 

All  of  the  old  culverts  were  rebuilt.  Where  the  expected  flow 
of  water  demanded  it,  the  bottoms  were  paved  with  flat  or  cobble 
stone.  They  were  mostly  enlarged  and  straightened.  On  the  hill 
roads,  as  in  Russell,  culverts  were  placed  from  150  to  300  feet 
apart,  so  as  to  convey  the  water  across  the  way  at  short  intervals, 
thus  preventing  large  accumulations  in  the  gutters  with  the  result- 
ing risk  of  the  roadway  being  washed. 
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In  many  places  the  old  retaining  walls  were  in  bad  condition,  be- 
ing on  an  insecure  foundation  and  poorly  laid.  In  other  places  the 
banks  were  supported  by  decayed  logs.  Where  possible  the  grade 
was  lowered  to  reduce  the  height  of  the  retaining  wall,  or  material 
was  dumped  over  the  bank  until  it  was  brought  to  the  level  of  the 
side  of  the  road  and  at  a  natural  slope.  In  some  instances  retain- 
ing walls  have  been  placed  to  hold  the  roadway  where  it  was 
widened  or  when  it  was  held  up  by  clay  banks. 


[E.] 


UNDERD  RAINS. 

Where  clay  or  wet  soil  was  met  with,  a  side  drain  of  earth  on 
both  sides  was  constructed  by  excavating  a  trench  about  two  and 
one-half  feet  deep  below  the  sub-grade,  one  foot  wide  at  the  bot- 
tom and  one  and  one-fourth  feet  at  the  top.  Fine  gravel  or  broken 
stone  was  laid  in  the  bottom  of  the  trench  to  a  depth  of  about  two 
or  three  inches  ;  on  this  gravel  or  stone  a  vitrified  clay  pipe  with 
bell  joints  was  placed.  About  the  pipe  and  one  foot  over  it  was 
placed  gravel  or  fine  broken  stone,  the  rest  of  the  trench  being 
filled  with  coarser  broken  stone.  The  underdrain  pipe  was  all 
five  inches  in  diameter,  and  connected  with  culverts  or  drains,  or 
led  to  a  suitable  point  of  discharge. 


Tables  showing  Location,  Length  and  Cost  of  Drains. 


Citt  or  Town. 

Length 
in  Feet. 

Total 
Cost. 

Cost 
per 
Foot. 

Material. 

Ashby 

1,635 

$450  00 

Cents. 
27.5 

Trench  filled  -with  broken  stone. 

Goshen, 

4,964 

1,340  28 

27.0 

Trench  filled  with  broken  stone. 

Granby, 

2,614 

1,155  20 

44.0 

Trench   filled   with    gravel;   twelve-inch 
pipe  used  in  error. 

Holden, 

572 

181  20 

31.7 

Trench  filled  with  gravel. 

Leicester, 

2,450 

825  53 

33.60 

Trench  filled  with  coarse  gravel. 

Russell  (Huntington), 

300 

71  97 

23.8 

Trench  filled  with  crushed  stone. 

Westfield,     . 

3,173 

813  91 

25.6 

Trench  filled  with  crushed  stone. 
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[F.] 

TELFORD   FOUNDATION. 

Where  the  road  passed  over  clay  or  other  wet  soil  a  heavy 
Telford  foundation  was  used.  Ledge  stone  or  suitable  field 
stone  were  laid  carefully,  by  hand,  on  a  bed  of  gravel  about  three 
to  four  inches  thick.  The  spaces  were  carefully  filled  with  small 
wedge-shaped  stones,  firmly  driven  point  downward  ;  the  tops  of 
the  long  stones  were  broken  off  by  hammers,  and  the  whole  was 
thoroughly  rolled  by  a  steam  roller  until  it  no  longer  yielded. 
The  large  stones  were  laid  eight  inches  deep. 

Table  showing  Location,  Amount  and  Cost  of  Telford  Foundation. 


City  or  Town. 

Number  of  Square 
Yards. 

Total  Cost.    , 

Cost  per  Square 
Yard. 

Goshen, 

Lee, 

Westfield,         .... 

993 

893 
412 

2,700 

$134  50 

253  30 

29  70 

654  87 

Cents. 

13.5 

28.36 

7.2 

24.25 

[G.] 

FORM  OF  PETITION  FOR  STATE   HIGHWAY. 

COMMONWEALTH   OF   MASSACHUSETTS. 
To  the  Massachusetts  Highway  Commission. 

Respectfully  represent  your  petitioners  that  they  are  the  select- 
men of  the  town  of  in  the  county  of  ; 
that  your  petitioners  adjudge  that  the  public  necessity  and  conven- 
ience require  that  the  Commonwealth  should  acquire  as  a  State 
highway  a  road  leading  from                                         in  said  town,  to 

in  the  town  —  city  —  of 
in  the  county  of  and  which  is  described  as  follows  :  — 


That  your  petitioners  have  caused  a  survey  to  be  made,  and 
accompany  this  petition  with  a  plan  and  profile. 

Your  petitioners   therefore  pray  that  said  described  road  may 
be  acquired  as  a  State  highway. 

Board  of  Selectmen. 


2  (to 
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[H.] 

FORM  OF  RELEASE  FROM  LAND  AND  GRADE  DAMAGE. 

COMMONWEALTH  OF  MASSACHUSETTS. 

Massachusetts  Highway  Commission. 

Whereas,  The  Commonwealth  of  Massachusetts  proposes  to  lay 
out  and  take  charge  of  the  road  commencing  at 

and  running  to  and 

Whereas,  The  lay  out  of  said  road  is  upon  a  portion  of  our 
land,  and  the  grade  of  said  road  is  to  be  changed,  now,  in  con- 
sideration of  the  above  premises  we  hereby  release  the  said  Com- 
monwealth of  Massachusetts  from  any  and  all  damages  or  claim 
whatever  caused  by  said  change  of  grade  or  the  taking  of  said  land. 


FORM   OF   CONTRACT   MADE   WITH   CITY  OR  TOWN.* 

COMMONWEALTH   OF   MASSACHUSETTS. 

Massachusetts  Highway  Commission. 
Contract  and  Specifications 
For  building  a  road  in 

This  Agreement,  made  and  concluded  this 
day  of  one  thousand  eight  hundred  and  ninety- 

between  the  Commonwealth  of  Massachusetts, 
by  the  Massachusetts  Highway  Commission,  of  the  first  part,  and 


,  part  of  the  second  part, 
(a)  Witnesseth,  that  for  and  in  consideration  of  the  payments 
and  agreements  hereinafter  mentioned,  to  be  made  and  performed 
by  the  said  party  of  the  first  part,  and  under  the  penalty  expressed 
in  the  bond  bearing  even  date  with  these  presents,  and  hereunto 
annexed,  the  said  party  of  the  second  part  agrees  with  the  said 
party  of  the  first  part,  at  his  own  proper  cost  and  expense,  to  do 

*  Certain  of  the  numbered  clauses  of  this  form  which  pertain  to  contracts  with 
private  parties  or  corporations  are  omitted,  and  this  for  the  reason  that  no  such  con- 
tracts have  as  yet  been  made. 
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all  the  work  and  furnish  all  the  materials  necessary  to  construct 
and  complete  ready  for  use  a  road  in 


in  accordance  with,  and  as  described  in  the  specifications  herein 
contained,  and  in  full  compliance  with  the  terms  of  this  agreement. 

The  proposed  road  to  be  built 


Specifications. 
(6)  Location. 

1.     The  road  referred  to  in  these  specifications  is  to  be  built  in 
the  of 


Work  to  he  Done, 

2.  The  contractor  is  to  do  all  the  clearing  and  grubbing,  all 
excavations  and  embankments,  all  levelling,  grading  and  surfacing, 
masonry  and  stone  work,  and  to  furnish  materials  for  the  same  ; 
also  to  build  all  fences  that  are  wanted,  to  clear  away  all  rubbish, 
and  in  short  to  furnish  all  materials,  implements  and  labor  required 
to  build  and  put  in  complete  order  for  use  the  said  road,  all  the 
waterways  and  culverts  and  all  other  appertaining  structures,  and 
to  leave  the  grounds  in  a  neat  condition. 

The  work  to  be  done  is  shown  by  a  set  of  plans  signed  by  the 
Commissioners  and  by  the  Engineer,  and  is  to  be  done  in  accord- 
ance with  the  agreement  and  specifications  herein  set  forth,  and 
the  requirements  under  them  of  the  Engineer. 

Road  Bed. 

Surface-  Grading . 

4.  The  road  bed  shall  be  graded  true  to  the  levels  given,  and 
in  conformity  with  the  plans,  sections  and  profiles  furnished  by  the 
Engineer,  and  shall  present  a  continuous  curved  surface  and  be 
thoroughly  rolled,  raised  inches  higher  in  the  centre 

than  at  the  sides,  for  its  proper  drainage  ;  on  each  side  shall  be 
prepared  ditches  or  gutters  (with  outlets  for  the  water  where 
directed  by  the  Engineer)  of  such  width  and  depth  as  the  En- 
gineer may  direct.     All  clay  and  spongy  material  shall  be  removed 
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to  a  depth  of  inches  below  the  established  grade  and 

the  space  be  re-filled  with  gravel  or  coarse  stone,  as  directed  by  the 
Engineer,  and  in  a  manner  hereinafter  specified. 

EarthivorTc. 

5.  All  excavations  shall  be  made  according  to  the  lines  and 
grades  to  be  given  by  the  Engineer. 

6.  Material  of  proper  quality,  excavated  from  the  line  of  the 
road  or  from  borrow-pits,  approved  by  the  Massachusetts  High- 
way Commission  for  that  purpose,  shall  be  used  for  forming  the 
road  bed,  for  building  embankments,  and  generally  for  making 
all  filling  and  grading  that  may  be  found  necessary. 

7.  The  top  soil  is  to  be  removed  from  the  surface  of  the  road 
where  necessary,  and  deposited  where  the  Engineer  may  direct. 

8.  All  trees,  stumps  and  roots  in  the  course  of  the  work  shall 
be  grubbed  up  and  removed  as  the  Engineer  may  direct. 

9.  The  embankment  shall  be  formed  of  successive  layers  of 
not  more  than  twelve  (12)  inches  in  thickness,  each  layer  to  be 
thoroughly  rolled  by  a  roller  weighing  not  less  than  two  (2)  tons. 

All  measurements  of  earthwork  are  to  be  made  in  excavation. 

All  surfaces  and  slopes  in  excavations,  whether  old  or  new,  in 
the  borrow-pits  or  on  the  embankments,  whether  old  or  new,  shall 
be  left  with  neat  and  even  surfaces,  according  to  lines,  grades  and 
directions  to  be  given  by  the  Engineer. 

All  slopes  in  embankments  to  be  covered  with  loam  from  the 
excavations  when  possible. 

Bock  Excavation. 

10.  Only  such  ledge  as  requires  blasting  for  its  removal,  and 
boulders  of  one  cubic  yard  or  more  in  volume,  will  be  estimated 
as  rock  excavation. 

No  allowance  for  ledge  excavation  shall  be  made  outside  of  or 
below  the  lines  indicated  on  the  sections. 

Dry  Bubble  Masonry. 

1 1 .  This"  class  of  masonry  will  be  used  for  culverts  and  retain- 
ing walls. 

It  shall  be  composed  of  quarry  stones,  presenting  good  beds  for 
material  of  this  kind,  of  suitable  sizes  and  shapes  for  the  work, 
properly  breaking  joints,  and  with  sufficient  headers  to  make  well- 
bonded  work,  spalls  to  be  used  only  when  absolutely  needed  for 
levelling  up  or  pinning ;  large  stones  are  to  be  used  for  foundation 
courses  and  for  the  heads  and  faces  of  culverts. 
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The  covering  stones  of  culverts  are  to  be  not  less  than  twelve 
(12)  inches  thick,  laid  close  together,  with  cracks  thoroughly 
closed  with  pinners. 

All  masonry  shall  be  measured  in  accordance  with  the  dimen- 
sions shown  on  the  plans  or  as  directed  by  the  Engineer. 

Fencing. 

12.  Fencing  shall  be  placed  on  the  edges  of  embankments  and 
at  such  other  places  along  the  road  as  the  Engineer  may  deem 
necessary.  It  shall  be  of  the  section  shown  on  plans  ;  the  posts 
shall  be  of  sound,  straight  chestnut  or  cedar,  not  less  than  six  (6) 
inches  in  diameter,  spaced  eight  feet  apart,  squared  at  the  butt, 
and  set  plumb  in  straight  lines  three  feet  into  the  ground,  and 
three  and  one-half  (3J)  feet  above  the  ground,  and  the  back-filling 
thoroughly  tamped.  All  bark  shall  be  removed  before  setting. 
All  parts  of  the  exposed  surface  shall  be  painted  with  two  coats  of 
the  best  lead  and  linseed  oil  paint,  of  such  color  as  the  Engineer 
may  direct. 

The  top  rails  shall  be  of  four  (4)  inch  square  spruce,  planed. 
The  side  rail  shall  be  of  two-inch  by  six-inch  straight-grained 
spruce,  planed,  free  from  loose  or  unsound  knots,  and  both  top 
and  side  rail  shall  be  notched  into  and  securely  fastened  to  the 
posts,  as  shown  in  the  plan. 

Macadam. 

13.  On  the  road  bed,  prepared  as  hereinbefore  specified,  will 
be  laid  a  layer  of  broken  stone,  not  larger  than  two  and  one-half 
(2 J)  inches  nor  smaller  than  one  and  one-quarter  (lj)  inches  in 
their  largest  diameters,  the  same  to  be  rolled  to  a  thickness  of 
inches  in  the  middle  and  inches  on  the  sides  of  the 
roadway.  The  surface  shall  be  left  true  and  even  and  conforming 
to  the  surface  of  the  proposed  finished  roadway,  and  two  inches 
below  the  grade  as  shown  on  the  profile.  There  shall  be  laid  on  a 
layer  of  broken  stones  not  larger  than  one  and  one-quarter  (1^) 
inches  nor  smaller  than  one-half  (J)  inch  in  their  largest  diameter, 
to  a  depth  of  two  inches.  The  whole  surface  shall  then  be  rolled 
until  the  stone  is  thoroughly  consolidated  and  left  true  and  even, 
conforming  to  the  cross  section  and  grade  shown  on  plans. 
Screenings  from  the  crusher  that  will  pass  through  a  half-inch 
mesh  shall  then  be  laid  on,  watered,  and  rolled  until  the  mud  shall 
flush  to  the  surface.  Care  must  be  taken  to  lay  on  just  enough  of 
the  screenings  to  cover  the  large  stone. 

All  rolling  on  the  broken  stone  must  be  done  by  a  steam  roller 
of  such  weight  and  dimensions  as  shall  be  approved  by  the 
Engineer. 
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Telford. 

14.  On  the  sub-grade  hereinbefore  specified  a  foundation  shall 
be  made  of  stones  four  (4)  inches  to  ten  (10)  inches  in  width  and 
six  (6)  inches  to  twenty  (20)  inches  in  length,  and  not  less  than 
eight  (8)  inches  in  depth.  The  stone  used  shall  be  sound  and 
hard,  and  of  quality  approved  by  the  Engineer.  They  shall  be 
placed  by  hand,  vertically,  on  the  broadest  edges  and  lengthwise 
across  the  roadway,  so  as  to  form  a  close,  firm  pavement ;  they 
shall  be  bound  by  inserting  and  driving  down,  in  all  places  where 
practicable,  stones  of  proper  size  and  shape  to  wedge  them  in 
their  proper  position  ;  all  projections  of  the  foundations  above 
grade  shall  be  broken  off  by  hand  and  driven  into  the  spaces 
not  already  filled  by  the  process  of  wedging,  and  wedging  stones 
shall  be  furnished  and  driven  until  the  foundation  shall  be  full  to 
grade.  The  foundation  shall  then  be  thoroughly  rolled  ;  the  grade 
given  will  be  parallel  to  the  proposed  finished  grade,  and 

inches  below  it. 

Gravel  Foundation. 

15.  In  all  places,  when,  in  the  opinion  of  the  Engineer,  it 
becomes  necessary  to  remove  the  existing  soil,  or  in  places  where 
it  shall  be  deemed  necessary  to  secure  a  good  foundation,  suitable 
gravel  shall  be  spread  over  the  roadway  to  a  depth  directed  by  the 
Engineer ;  the  same  to  be  properly  shaped  and  thoroughly  rolled 
before  placing  any  stone  on  same. 

Vitrified  Clay  Pipe. 

16.  Vitrified  pipes  shall  be  furnished  and  laid  where  directed 
by  the  Engineer.  All  pipes  shall  be  first  quality,  salt  glazed,  free 
from  blisters  and  cracks,  straight  and  round.  All  pipes  shall  be 
laid  true  to  the  lines  and  grades  furnished  by  the  Engineer. 
Nothing  but  selected  fine  material,  free  from  large  stones,  shall  be 
placed  under  or  around  the  pipe,  and  all  material  placed  under 
and  about  the  pipe  shall  be  thoroughly  tamped  in  place  by  a  thin 
iron  tamping  bar.  All  joints  shall  be  made  of  first  quality  Ameri- 
can cement  mortar,  carefully  filled  in  all  around  the  pipe. 

Drains. 

17.  Drains  shall  be  placed  where  directed  by  the  Engineer. 
The  trench  shall  be  excavated  not  less  than  two  and  one-half  (2£) 
feet  below  sub-grade,  and  not  less  than  twelve  (12)  inches  wide  at 
bottom  and  fifteen  (15)  inches  wide  at  top.  At  least  three  (3) 
inches  of  gravel  shall  be  placed  in  the  bottom  of  the  trench.     On 
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this  shall  be  placed  drain  pipe  ;  the  trench  will  then  be  filled  to  a 
point  six  (6)  inches  above  the  drain  pipe  with  gravel  that  will  pass 
through  a  one  inch  mesh  and  not  pass  through  a  one-quarter  inch 
mesh  ;  the  balance  of  the  trench  shall  be  filled  with  stone  which 
will  go  through  a  three  (3)  inch  mesh  and  not  pass  through  a  one 
(1)  inch  mesh. 

Finishing  Between  Limits. 

18.  All  stones  less  than  one-half  a  cubic  yard  in  size  appearing 
on  the  surface  within  the  limits  of  the  location  of  the  road  shall  be 
removed  and  deposited  as  the  Engineer  may  direct. 

All  rubbish  shall  be  removed  from  within  the  limits  of  the  loca- 
tion. 

All  brush  and  trees  (excepting  such  as  shall  be  specially  ex- 
empted by  the  Engineer)  shall  be  grubbed  up  and  burned. 

Where  directed  by  the  Engineer  the  contractor  shall  plough, 
harrow,  brush  and  seed  with  grass  seed  all  unused  portions  of  the 
location  other  than  the  slopes,  and  shall  cover  all  slopes  with  loam 
-from  the  excavations  and  sow  the  same  with  grass  seed. 

Cobble-Stone  Cutters. 

19.  Cobble-stone  cutters  shall  be  placed  at  all  points  where 
directed  by  the  Engineer  ;  stones  shall  be  equal  to  good,  hard  field 
stone,  not  to  lay  less  than  four  (4)  square  yards  to  the  ton  nor 
more  than  six  (6)  square  yards  to  the  ton.  The  contractor  is  to 
excavate  for  the  gutters  to  the  depth  of  twelve  (12)  inches  below 
the  finished  surface  of  the  gutters.  A  gravel  foundation  shall  be 
rammed  into  a  solid  layer  four  (4)  inches  in  thickness.  A  layer 
of  bedding  sand  or  screened  gravel  shall  be  spread  over  the  gravel 
of  a  sufficient  depth  to  bring  the  gutter  stones  that  are  bedded 
in  it  to  the  proper  grade  after  they  are  thoroughly  rammed.  Each 
stone  shall  be  rammed  to  an  unyielding  foundation  and  the  surface 
left  true  and  even,  conforming  to  the  cross-section  shown  on  plan. 
The  surface  shall  be  covered  with  sand  of  sufficient  depth  to  fill  all 
interstices.  Selected  large  stone  shall  be  laid,  true  to  a  line  on 
the  sides  and  centre. 

Setting  Stone  Bounds. 

20.  Stone  monuments  six  (6)  feet  long,  to  be  furnished  by  the 
Commission,  shall  be  set  at  such  points  and  at  such  depth  as  may 
be  designated  by  the  Engineer.  When  the  excavation  is  in  spongy 
earth,  gravel  or  sand  must  be  furnished  by  the  contractor  to  be 
placed  about  the  stone. 
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Rubble  Masonry  {laid  in  Cement). 

21.  All  stone  used  in  the  work  shall  be  free  from  structural 
defects  and  acceptable  to  the  Engineer. 

All  mortar  used  in  masonry  shall  be  made  of  one  part  of  American 
cement  and  two  parts  of  coarse,  clean,  sharp  sand,  free  from  loam 
and  pebbles,  and  acceptable  to  the  Engineer.  It  shall  be  mixed 
in  a  manner  satisfactory  to  the  Engineer,  and  in  such  quantities  as 
to  insure  its  use  very  soon  after  mixing.  Any  mortar  not  used 
within  three-quarters  of  an  hour  after  mixing  with  water  shall  be. 
rejected. 

The  cement  used  must  be  made  by  manufacturers  of  established 
reputation,  must  be  fresh,  very  finely  ground,  and  put  in  well  made 
casks. 

To  insure  its  good  quality,  all  the  cement  furnished  by  the  con- 
tractor will  be  subject  to  inspection  and  rigorous  tests,  and  if  found 
of  improper  quality  will  be  branded,  and  must  be  immediately 
removed  from  the  work ;  the  character  of  the  tests  to  be  determined 
by  the  Engineer. 

The  contractor  shall,  at  all  times,  keep  in  store,  at  the  site  of 
the  work,  a  sufficient  quantity  of  the  cement  to  allow  ample  time 
for  the  test  to  be  made  without  delay  to  the  work  of  construction ; 
the  Engineer  shall  be  notified  at  once  of  each  delivery  of  cement. 

All  cement  must  be  so  stored  as  to  keep  it  dry,  and  each  cask, 
as  stored,  must  be  raised  several  inches  above  the  ground,  by 
blocking  or  otherwise. 

GENERAL  CLAUSES. 

23.  The  contractor  is  to  furnish,  free  of  charge,  such  temporary 
structures  as  may  be  necessary  for  maintaining  points  and  lines 
given  by  the  Engineer  for  the  building  of  the  work,  and  is  to  give 
said  Engineer  such  facilities  and  materials  for  giving  said  lines 
and  points  as  he  may  require  ;  and  the  Engineer's  marks  must  be 
carefully  preserved. 

24.  If  any  person  employed  by  the  contractor  on  the  work 
shall  appear  to  the  Engineer  to  be  incompetent,  or  to  act  in  a  dis- 
orderly or  improper  manner,  he  shall  be  discharged  immediately 
on  the  requisition  of  the  Engineer,  and  such  person  shall  not  again 
be  employed  on  the  work. 

25.  Any  materials  condemned  or  rejected  by  the  Engineer  or 
his  representatives  may  be  branded  or  otherwise  marked,  and  shall, 
on  demand,  be  at  once  removed  to  a  satisfactory  distance  from  the 
work. 
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26.  Whenever  the  contractor  is  not  present  on  any  part  of  the 
work  where  it  may  be  desired  to  give  directions,  orders  will  be 
given  by  the  Engineer,  and  shall  be  received  and  obeyed  by  the 
superintendent  or  foreman  who  may  have  charge  of  the  particular 
work  in  reference  to  which  the  orders  are  given. 

27.  In  all  the  operations  connected  with  the  work  herein  speci- 
fied all  State  laws  and  town  by-laws  or  ordinances  controlling  or 
limiting  in  any  way  the  actions  of  those  engaged  in  the  work,  or 
affecting  the  method  of  doing  the  work  or  materials  applied  to  it, 
must  be  respected  and  strictly  complied  with  ;  and  during  the  per- 
formance of  the  work  the  contractor  shall  provide  such  precautions 
as  may  be  necessary  to  protect  life  and  property. 

28.  After  the  completion  of  the  work  the  contractor  is  to  remove 
all  temporary  structures  built  by  him  and  all  surplus  materials  of 
all  kinds  from  the  site  of  the  work,  and  leave  the  whole  clean  and 
presentable. 

29.  (c)  Whenever  the  word  "Commission"  or  "Commis- 
sioners "  is  used  in  this  contract  it  shall  be  understood  to  mean 
the  Massachusetts  Highway  Commission.  Whenever  the  word 
"  Engineer"  is  used  it  shall  be  understood  to  mean  the  Engineer 
of  said  Massachusetts  Highway  Commission,  or  his  authorized 
assistants  limited  by  the  particular  duties  entrusted  to  them. 
Whenever  the  word  "  Contractor"  is  used  it  shall  be  understood 
to  mean  the  person  or  persons,  copartnership  or  corporation,  private 
or  municipal,  who  have  entered  into  this  contract  as  party  or 
parties  of  the  second  part,  or  his  or  their  legal  representatives. 

(d)  The  said  contractor  agrees  to  give  personal  attention  to 
the  fulfilment  of  this  contract,  and  not  sub-let  the  aforesaid  con- 
tract, but  to  keep  the  same  under  control. 

(e)  The  said  contractor  shall  furnish  the  necessary  scaffolding, 
ways,  and  all  necessary  means  and  conveniences  for  the  transfer 
of  the  material  to  its  proper  place  in  the  work.  And  it  is  also 
understood  that  the  Massachusetts  Highway  Commission  shall  not 
be  held  responsible  for  the  care  or  protection  of  any  material  or 
parts  of  the  work  before  its  final  acceptance. 

(/)  It  is  further  agreed  that  the  Engineer  and  his  authorized 
assistants  shall  at  all  times  have  access  to  the  work  during  its  con- 
struction ;  and  he  shall  be  furnished  with  every  reasonable  facility 
for  ascertaining  that  the  stock  and  materials  used  and  employed, 
and  the  workmanship,  are  in  accordance  with  the  requirements  and 
intentions  of  this  contract. 

(g)  To  prevent  all  disputes  and  litigations  it  is  further  agreed 
by  and  between  the  parties  to  this  agreement  that  the  said  Engineer 
shall  be  the  referee  to  decide  all  questions  which  may  arise  relative 
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to  the  fulfilment  of  this  contract  on  the  part  of  the  contractor  ;  and 
his  estimate  and  decision  shall  be  final  and  conclusive. 

And  it  is  further  agreed  that  all  the  work  contemplated  and 
described  in  this  contract  shall  be  done  to  the  satisfaction  of  the 
Engineer,  who  shall  be  the  sole  judge  as  to  the  fitness  of  materials 
and  shall  have  the  right  of  correcting  any  errors  or  omissions  in 
the  plans  and  specifications  when  such  correction  is  necessary  for 
the  proper  fulfilment  of  their  intention  ;  the  action  of  said  correc- 
tion to  date  from  that  time  that  the  engineer  gives  due  notice 
thereof. 

(/i)  Should  it  be  found  desirable  by  the  commissioners  to  make 
alterations  in  the  form  or  character  of  any  of  the  work  supplied,  or 
to  be  supplied,  the  said  Massachusetts  Highway  Commission  may 
order  said  alterations  to  be  made,  defining  them  in  writing  and 
drawings,  and  they  shall  be  made  accordingly  ;  provided  that  in 
case  such  change  increases  the  cost  of  the  work  the  contractor  shall 
be  fairly  remunerated  ;  and  in  case  they  shall  diminish  the  cost  of 
the  work  proper  deduction  from  the  contract  price  shall  be  made, 
—  the  amount  to  be  paid  or  deducted  to  be  decided  by  the  Engineer. 

(i)  The  contractor  hereby  agrees  that  he  will  do  such  extra 
work  as  may  be  required  by  the  Massachusetts  Highway  Commis- 
sion for  the  proper  completion  or  construction  of  the  whole  work 
herein  contemplated  ;  that  he  will  make  no  claims  for  extra  work 
unless  it  shall  have  been  done  in  obedience  to  a  written  order  from 
said  Massachusetts  Highway  Commission  or  their-  duly  authorized 
assistant ;  that  all  claims  for  extra  work  done  in  any  month  shall 
be  filed  in  writing  with  the  Engineer  before  the  fifteenth  of  the 
following  month ;  and  that  failing  to  file  such  claims  within  the 
time  required  all  rights  for  pay  for  such  extra  work  shall  be 
forfeited. 

(j)  It  is  further  agreed  that  the  approval  of  the  said  Engineer 
or  his  assistants,  of  all  or  any  of  the  work  during  its  construction, 
shall  not  relieve  the  contractor  from  the  full  responsibility  of 
building  and  furnishing  the  work  required  by  the  conditions  of 
this  agreement,  and  it  is  understood  that  no  advantage  shall  be 
taken  of  any  discrepancy  that  may  be  found  in  any  drawing  or 
specification. 

(ft)  The  said  contractor  further  agrees  that  he  will  indemnify 
and  save  harmless  the  said  Commonwealth  of  Massachusetts  from 
all  suits  or  actions  of  every  name  and  description,  brought  for  or 
on  account  of  any  injuries  or  damages  received  or  sustained  by 
any  person  or  persons,  by  or  from  the  said  contractor,  his  servants 
or  agents,  in  the  construction  of  said  work,  or  by  or  in  consequence 
of  any  negligence  in  guarding  the  same,  or  in  improper  materials 
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used  in  its  construction,  or  by  or  on  account  of  any  act  or  omission 
of  the  said  contractor  or  his  agents. 

(p)  And  the  said  contractor  further  agrees  to  receive  and  accept 
the  following  prices  as  full  compensation  for  furnishing  all  the 
materials,  and  for  doing  all  the  work  contemplated  and  embraced 
in  this  agreement ;  also  for  all  loss  or  damage  arising  out  of  the 
nature  of  the  work  aforesaid,  or  from  the  action  of  the  elements, 
or  from  any  unforeseen  difficulties  or  obstructions  which  may  arise 
or  be  encountered  in  the  prosecution  of  the  same  ;  and  for  all  risks 
of  every  description  connected  with  the  work  ;  also  for  all  expense 
incurred  by  or  in  consequence  of  the  suspension  or  discontinuance 
of  said  work  as  herein  specified,  and  for  well  and  faithfully  com- 
pleting the  work,  and  the  whole  thereof,  in  the  manner  and  accord- 
ing to  the  plans  and  specifications,  and  the  requirements  of  the 
Engineer  under  them,  to  wit :  — 

For  all  earth  excavation  or  embankment,  including  all  incidental 

work,  the  sum  of 

($  )  per  cubic  yard. 

For  all  surface  grading,  including  gutters  and  all  incidental  work, 

the  sum  of 

($  )  per  cubic  yard. 

For  all  ledge  excavation,  including  all  incidental  work,  the  sum 

of 

($  )  per  cubic  yard. 

For  all  rubble  masonry  laid  dry,  including  all  incidental  work, 

the  sum  of 

($  )  per  cubic  yard. 

For  all  rubble  masonry  laid  in  cement,  including  all  incidental 

work,  the  sum  of 

($  )  per  cubic  yard. 

For  all  gravel,  including  all  incidental  work,  the  sum  of 

($  )  per  cubic  yard. 

For  all  Telford  foundation,  including  all  incidental  work,  the 

sum  of 

($  )  per  square  yard. 

For  all  broken  stone  in  place,  including  all  incidental  work,  the 

sum  of 

($  )  per  ton. 

For  all  vitrified  clay  pipe,  including  all  incidental  work, 

the  sum  of 

($  )  per  lineal  foot. 

For  all  fencing,  including  all  incidental  work,  the  sum  of 

($  )  per  lineal  foot. 
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For  all  drains,  including  all  incidental  work,  the  sum  of 

($  )  per  lineal  foot. 

For  all  finishing  between  limits  of  roadway  and  outside  lines  of 
location,  including  all  incidental  work, 
the  sum  of 

($  )  per  lineal  foot. 

For  all  cobble-stone  gutter,  including  all  incidental  work,  the 
sum  of 

($  )  per  square  yard. 

For  all  setting  of  stone    monuments,    including  all  incidental 
work,  the  sum  of 
($  )  each. 

(q)  And  it  is  agreed  that  payment  for  the  work  embraced  in 
this  contract  shall  be  made  in  the  following  manner  :  — 

A  payment  will  be  made,  on  or  about  the  first  day  of  each 
month,  of  the  value  of  the  work  completed  in  place  by  the  con- 
tractor on  the  fifteenth  of  the  previous  month,  as  estimated  by  the 
Engineer. 

(s)  The  parties  hereto  further  agree  that  this  contract  shall  be 
in  writing  and  executed  in  triplicate,  one  of  which  triplicates  shall 
be  kept  by  the  said  Massachusetts  Highway  Commission,  one  to 
be  delivered  to  the  State  Auditor  of  the  Commonwealth  of  Massa- 
chusetts, and  one  to  the  said  contractor. 

(t)  And  it  is  also  to  be  understood  and  agreed  that,  in  case  of 
any  alterations,  so  much  of  this  agreement  as  is  not  necessarily 
affected  by  such  alterations  shall  remain  in  force  upon  the  parties 
hereto. 

(u)  And  the  said  contractor  hereby  further  agrees  that  the 
payment  of  the  final  amount  due  under  this  contract,  and  the 
adjustment  and  payment  of  the  bill  rendered  for  work  done  in 
accordance  with  any  alterations  of  the  same,  shall  release  the 
Commonwealth  from  any  and  all  claims  or  liability  on  account  of 
work  performed  under  this  contract  or  any  alteration  thereof. 

In  witness  whereof,  the  parties  to  these  presents  have  here- 
unto set  their  hands  the  year  and  day  first  above  written. 

COMMONWEALTH  OF  MASSACHUSETTS, 

By  the  Massachusetts  Highway  Commission. 

Signed  in  the  presence  of 


58  EEPOET  — HIGHWAY   COMMISSION.     [Jan. 


[J.] 


MASSACHUSETTS    HIGHWAY     COMMISSION. 

INSPECTOR'S   DAILY  REPORT. 

Work  done  on  road  in  of  County  of 


.189 


Between  station 


and  station 


Excavation,  cubic  yards, 

Embankment,  cubic  yards, 

Gravel,  cubic  yards,        .... 

Rolling  foundation,  square  yards,  . 

Rolling  macadam,  in  layers,  square  yards, 

Macadam,  2\  to  1\  inches,  square  yards, 

Macadam,  1\  to  \  inch,  square  yards, 

Macadam,  dust,  square  yards, 

Telford,  square  yards, 

Culverts,  cubic  yards, 

Drains,  lineal  feet,  . 


Information  wanted  about 


Inspector. 
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[L.] 


COMMONWEALTH     OF    MASSACHUSETTS, 

Massachusetts  Highway  Commission. 


Monthly  estimate  for  month  ending 

of  work  done  on 
Road  in 
Commonwealth  of  Massachusetts, 

To 
Work  done  on  contract  No.  with  of 


189 
.189 


Dr. 

dated 


189 


Kind  of  Work. 

Quantities. 

Price. 

Amount. 

Earth  excavation,   .... 

cu.  yds. 

Surface  grading,     .... 

cu.  yds. 

Ledge  excavation,  .... 

cu.  yds. 

Rubble  masonry  (laid  dry),  . 

cu.  yds. 

Rubble  masonry  (laid  in  cement), 

cu.  yds. 

Gravel, 

cu.  yds. 

Telford, 

sq.  yds. 

Broken  stone, 

tons. 

Vitrified  clay  pipe, 

lin.  ft. 

Fencing, .        • 

lin.  ft. 

lin.  ft. 

Finishing  between  limits, 

lin.  ft. 

Cobble-stone  gutters, 

sq.  yds. 

Setting  stone  monuments, 

Total, 

•     ■     'I 

Approved, 


189  Approved, 


Chief  Engineer. 
Approved,  189 

Inspector. 


189 

Massachusetts 

Highioay 
Commission. 


for 
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ACTS   EELATINGr   TO    STATE   HIGHWAYS, 

Being  Chapter  476  of  the  Acts  of  1893,  as  amended 
by  Chapter  497  of  the  Acts  of  1894. 


[Chapter  476,   Acts   of  1893;    Approved  June  10,   1893.     Chapter  497, 
Acts  of  1894 ;  Approved  June  20,  1894.] 

Be  it  enacted,  etc.,  as  follows : 

Chapter  476,  Section  1.     The   governor,  with  the  advice  and  con- 

sent of  the  council,  shall,  within  thirty  days  after  the 
passage  of  this  act,  appoint  three  competent  persons,  to 
serve  as  the  Massachusetts  Highway  Commission.  Their 
terms  of  office  shall  be  so  arranged  and  designated  at  the 
time  of  their  appointment  that  the  term  of  one  member 
shall  expire  in  three  years,  one  in  two  years  and  one  in 
one  year.  The  full  term  of  office  thereafter  shall  be  for 
three  years,  and  all  vacancies  occurring  shall  be  filled  by 
the  governor,  with  the  advice  and  consent  of  the  council. 
The  members  of  said  board  may  be  removed  by  the  gov- 
ernor, with  the  advice  and  consent  of  the  council,  for  such 
cause  as  he  shall  deem  sufficient  and  shall  express  in 
the  order  of  removal.  They  shall  each  receive  in  full 
compensation  for  their  services  an  annual  salary  of  two 
thousand  dollars,  payable  in  equal  monthly  instalments, 
and  also  their  travelling  expenses.  They  may  expend 
annually  for  clerk  hire,  engineers  and  for  defraying  ex- 
penses incidental  to  and  necessary  for  the  performance 
of  their  duties,  exclusive  of  office  rent,  the  sum  of  two 
thousand  dollars.  They  shall  be  provided  with  an  office 
in  the  state  house  or  some  other  suitable  place  in  the  city 
of  Boston,  in  which  the  records  of  their  office  shall  be 
kept.  They  may  establish  rules  and  regulations  for  the 
conduct  of  business  and  for  carrying  out  the  provisions 
of  this  act. 

Chapter  476,  Section  2.     Thev   shall   from    time    to   time   compile 

Acts  of  1893.  ,      .  ,  ,  -,.  j.       ..l- 

statistics  relating  to  the  public  roads  of  cities,  towns 
and  counties,  and  make  such  investigations  relating 
thereto  as  they  shall  deem  expedient.  They  may  be 
consulted  at  all  reasonable  times,  without  charge,  by 
officers  of  counties,  cities  or  towns  having   the  care   of 
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and  authority  over  public  roads,  and  shall  without  charge 
advise  them  relative  to  the  construction,  repair,  alteration 
or  maintenance  of  the  same  ;  but  advice  given  by  them 
to  any  such  officers  shall  not  impair  the  legal  duties  and 
obligations  of  any  county,  city  or  town.  They  shall  pre- 
pare a  map  or  maps  of  the  Commonwealth  on  which  shall 
be  shown  county,  city  and  town  boundaries  and  also  the 
public  roads,  particularly  the  state  highways,  giving,  when 
practicable,  the  names  of  the  same.  They  shall  collect 
and  collate  information  concerning  the  geological  forma- 
tion of  this  Commonwealth,  so  far  as  it  relates  to  the 
material  suitable  and  proper  for  road  building,  and  shall, 
so  far  as  practicable,  designate  on  said  map  or  maps 
the  location  of  such  material.  Such  map  or  maps  shall 
at  all  reasonable  times  be  open  for  the  inspection  of  offi- 
cers of  counties,  cities  and  towns  having  the  care  of  and 
authority  over  public  roads.  They  shall  each  year  hold 
at  least  one  public  meeting  in  each  county  for  the  open 
discussion  of  questions  relating  to  the  public  roads,  due 
notice  of  which  shall  be  given  in  the  press  or  otherwise. 

Section  3.     They  shall  make  an  annual  report  to  the  Chapter  476, 

,       .    ,  „     .     .        ,    .  ,      ,  .      .      .      Acts  of  1893. 

legislature  of  their  doings  and  the  expenditures  of  their 
office,  together  with  such  statements,  facts  and  explana- 
tions bearing  upon  the  construction  and  maintenance  of 
public  roads,  and  such  suggestions  and  recommendations 
as  to  the  general  policy  of  the  Commonwealth  in  respect 
to  the  same  as  may  seem  to  them  appropriate.  Their 
report  shall  be  transmitted  to  the  secretary  of  the  Com- 
monwealth on  or  before  the  first  Wednesday  in  January 
of  each  year,  to  be  laid  before  the  legislature.  All  maps, 
plans  and  statistics  collected  and  compiled  under  their 
direction  shall  be  preserved  in  their  office. 

Section  4.     County  commissioners  and  city  and  town  chapter  476, 
officers  having  the  care  of  and  authority  over  public  roads     cts  °      3' 
and    bridges   throughout   the    Commonwealth    shall,    on 
request,   furnish  the  commissioners  any  information  re- 
quired by  them  concerning  the  roads  and  bridges  within 
their  jurisdiction. 

Section  5.     For  the  purpose  of  carrying  out  the  pro-  Chapter  476, 

„,,.,.,  .      .  ,  Acts  of  1893. 

visions  oi  this  act  said  commission  may  expend  such 
sums  for  necessary  assistants,  the  procuring  of  necessary 
supplies,  instruments,  material,  machinery  and  other 
property,  and  for  the  construction  and  maintenance  of 
state  highways,  as  shall  from  time  to  time  be  appropriated 
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by  the  legislature  ;  and  they  shall  in  their  annual  report 
state  what  sums  they  deem  necessary  for  the  year  com- 
mencing with  the  first  day  of  March  following. 
Chapter  497,  Section  1 .     Whenever  the  county  commissioners  of  a 

Acts  of  1894.  J 

county,  or  the  mayor  and  aldermen  of  a  city,  or  the 
selectmen  of  a  town,  adjudge  that  the  public  necessity 
and  convenience  require  that  the  Commonwealth  take 
charge  of  a  new  or  an  existing  road  as  a  highway,  in 
whole  or  in  part,  in  that  county,  city  or  town,  they  may 
apply  by  a  petition  in  writing  to  the  Massachusetts  high- 
way commission,  stating  the  road  they  recommend, 
together  with  a  plan  and  profile  of  the  same. 
Chapter  497,  Section  2.     Said  highway  commission  shall  consider 

Acts  of  1894.  °  J 

such  petition  and  determine  what  the  public  necessity  and 
convenience  require  in  the  premises,  and,  if  they  deem 
that  the  highway  should  be  laid  out  or  be  taken  charge  of 
by  the  Commonwealth,  shall  file  a  plan  thereof  in  the 
office  of  the  county  commissioners  of  the  county  in  which 
the  petitioners  reside,  with  the  petition  therefor  and  a 
certificate  that  they  have  laid  out  and  taken  charge  of 
said  highway  in  accordance  with  said  plan,  and  shall  file 
a  copy  of  the  plan  and  location  of  the  portion  lying  in 
each  city  or  town  with  the  clerk  of  said  city  or  town,  and 
said  highway  shall,  after  the  filing  of  said  plans,  be  laid 
out  as  a  highway  and  shall  be  constructed  and  kept  in 
good  repair  and  condition  as  a  highway  by  the  said  com- 
mission, at  the  expense  of  the  Commonwealth,  and  shall 
be  known  as  a  state  road,  and  thereafter  be  maintained 
by  the  Commonwealth  under  the  supervision  of  said 
commission.  And  all  openings  and  placings  of  structures 
in  any  such  road  shall  be  done  in  accordance  with  a  per- 
mit from  said  commission. 
chapter  497,  Section  3.     The   damages    sustained    by   any   person 

Acts  of  1894.  -Tii 

whose  property  is  taken  for,  or  is  nrjured  by  the  con- 
struction of  any  such  highway  shall  be  paid  by  the  Com- 
monwealth, the  same  to  be  determined  by  said  commis- 
sion. And  if  said  commission  and  the  person  sustain- 
ing the  damages  cannot  agree  thereon  he  or  they  may 
have  said  damages  determined  by  a  jury  in  the  county  in 
which  the  land  is  situated  by  filing  a  petition  for  such 
jury  in  the  office  of  the  clerk  of  the  superior  court  for  said 
county  at  any  time  before  the  expiration  of  one  year  from 
the  completion  of  said  highway,  and  thereupon  said 
damages  shall  be  determined  by  a  jury  at  the  bar  of  said 
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court  in  the  same  manner  as  damages  for  the  taking  of 
land  for  other  highways  in  the  county,  city  or  town  are 
determined  ;  and  costs  shall  be  taxed  to  the  prevailing 
party  on  such  petition  as  in  civil  cases. 

Section  4.     Said  commission  shall  when  about  to  con-  Chapter  497, 

.         Acta  of  1894. 

struct  any  highway,  give  to  each  city  and  town  in  which 
said  highway  lies  a  certified  copy  of  the  plans  and  specifi- 
cations for  said  highway,  with  a  notice  that  said  commis- 
sion is  ready  for  the  construction  of  said  road.  Such  city 
or  town  shall  have  the  right,  without  advertisement,  to 
contract  with  said  commission  for  the  construction  of  so 
much  of  such  highway  as  lies  within  its  limits,  in  accord- 
ance with  the  plans  and  specifications,  and  under  the 
supervision  and  subject  to  its  approval,  at  a  price  to  be 
agreed  upon  between  said  commission  and  said  city  or 
town.  If  said  city  or  town  shall  not  elect  to  so  contract 
within  thirty  days  said  commission  shall  advertise  in  two 
or  more  papers  published  in  the  county  where  the  road  or 
a  portion  of  it  is  situated,  and  in  three  or  more  daily 
papers  published  in  Boston,  for  bids  for  the  construction 
of  said  highway  under  their  supervision  and  subject  to 
their  approval,  in  accordance  with  plans  and  specifications 
to  be  furnished  by  said  commission.  Such  advertisements 
shall  state  the  time  and  place  for  opening  the  proposals  in 
answer  to  said  advertisements,  and  reserve  the  right  to 
reject  any  and  all  proposals.  All  such  proposals  shall  be 
sealed  and  shall  be  kept  by  the  board,  and  shall  be  open  to 
public  inspection  after  said  proposals  have  been  accepted 
or  rejected.  Said  commission  may  reject  any  or  all  bids, 
or  if  a  bid  is  satisfactory  they  shall  with  the  approval  of 
the  governor  and  council  make  a  contract  in  writing  on 
behalf  of  the  Commonwealth  for  said  construction  and 
shall  require  of  the  contractor  a  bond  for  at  least  twenty- 
five  per  cent,  of  the  contract  price  to  indemnify  any  city 
or  town  in  which  such  highway  lies  against  damage  while 
such  road  is  being  constructed  ;  and  the  Commonwealth 
shall  not  be  liable  for  any  damage  occasioned  thereby. 
All  construction  of  state  roads  shall  be  fairly  apportioned 
by  said  commission  among  the  different  counties,  and  not 
more  than  ten  miles  of  state  road  shall  be  constructed  in 
any  one  county  in  any  one  year  on  petition  as  aforesaid, 
without  the  previous  approval  thereof  in  writing  by  the 
governor  and  council. 
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Chapter  476, 
Acts  of  1893. 


Chapter  497, 
Acts  of  1894. 


Chapter  497, 
Acts  of  1894. 


Chapter  497, 
Acts  of  1894. 


Chapter  497, 
Acts  of  1894. 


Section  10.  For  the  maintenance  of  state  highways, 
said  commission  shall  contract  with  the  city  or  town  in 
which  such  state  highway  lies,  or  a  person,  firm  or  cor- 
poration, for  the  keeping  in  repair  and  maintaining  of 
such  highway,  in  accordance  with  the  rules  and  regula- 
tions of  said  commission,  and  subject  to  their  supervision 
and  approval,  and  such  contracts  may  be  made  without 
previous  advertisement. 

Section  5.  One  quarter  of  any  money  expended  under 
the  provisions  of  this  act  in  any  county  for  a  highway, 
with  interest  on  said  quarter  at  the  rate  of  three  per  cent. 
per  annum,  shall  be  repaid  by  said  county  to  the  Com- 
monwealth in  such  reasonable  sums  and  at  such  times 
within  six  years  thereafter  as  said  commission,  with  the 
approval  of  the  state  auditor,  shall  determine,  taking  into 
consideration  the  financial  condition  of  the  county,  and 
the  treasurer  and  receiver-general  shall  apply  all  money 
so  repaid  to  the  appropriation  to  be  expended  by  said 
commission.  The  county  treasurer,  with  the  approval  of 
the  county  commissioners,  may  make  such  loans  as  they 
see  fit  to  meet  this  expenditure. 

Section  6.  Any  city  or  town  in  which  a  state  highway 
is  situated  shall  be  liable  for  injuries  to  persons  travelling 
upon  a  state  highway  the  same  as  upon  other  highways, 
but  the  amount  actually  recovered  as  damages  for  such 
injuries  shall  be  repaid  within  one  year  thereafter  to  such 
city  or  town  by  the  Commonwealth.  A  city  or  town  may 
make  temporary  necessary  repairs  of  a  state  highway 
without  the  approval  of  said  commission. 

Section  7.  Said  commission  shall  keep  all  state  roads 
reasonably  clear  of  brush,  and  shall  cause  suitable  shade 
trees  to  be  set  out  along  said  highways  when  feasible, 
and  shall  renew  the  same  when  necessary,  and  may  also 
establish  and  maintain  watering  troughs  at  suitable  places 
along  said  highways. 

Section  8.  For  the  purpose  of  meeting  any  expenses 
that  may  be  incurred  under  the  provisions  of  chapter  four 
hundred  and  seventy-six  of  the  acts  of  the  year  eighteen 
hundred  and  ninety-three,  as  hereby  amended,  including 
the  salaries  and  expenses  of  the  commission,  the  treasurer 
and  receiver-general  is  hereby  authorized,  with  the  ap- 
proval of  the  governor  and  council,  to  issue  scrip  or  cer- 
tificates of  indebtedness  to  an  amount  not  exceeding  three 
hundred  thousand  dollars,  for  a  term  not  exceeding  thirty 
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years.  Said  scrip  or  certificates  of  indebtedness  shall  be 
issued  as  registered  bonds  or  with  interest  coupons  at- 
tached, and  shall  bear  interest  not  exceeding  four  per 
centum  per  annum,  payable  semi-annually  on  the  first 
days  of  April  and  October  in  each  year.  Such  scrip  or 
certificates  of  indebtedness  shall  be  designated  on  the  face 
as  the  State  Highway  Loan,  shall  be  countersigned  by  the 
governor,  and  shall  be  deemed  a  pledge  of  the  faith  and 
credit  of  the  Commonwealth,  and  the  principal  and  inter- 
est shall  be  paid  at  the  times  specified  therein  in  gold  coin 
of  the  United  States  or  its  equivalent ;  and  said  scrip  or 
certificates  of  indebtedness  shall  be  sold  and  disposed  of 
at  public  auction  or  in  such  other  mode  and  at  such  times 
and  prices  and  in  such  amounts  and  at  such  rates  of  inter- 
est, not  exceeding  the  rate  above  specified,  as  shall  be 
deemed  best.  The  treasurer  and  receiver-general  shall, 
on  issuing  any  of  said  scrip  or  certificates  of  indebtedness, 
establish  a  sinking  fund  for  the  payment  of  said  bonds, 
into  which  shall  be  paid  any  premiums  received  on  the 
sale  of  said  bonds,  and  he  shall  apportion  thereto  from 
year  to  year,  in  addition,  amounts  sufficient  with  the 
accumulations  to  extinguish  at  maturity  the  debt  incurred 
by  the  issue  of  said  bonds.  The  amount  necessary  to 
meet  the  annual  sinking-fund  requirements  and  to  pay  the 
interest  on  said  bonds  shall  be  raised  by  taxation  from 
year  to  year. 

Section  12.  No  length  of  possession,  or  occupancy  chapter  476, 
of  land  within  the  limit  of  any  state  highway,  by  an 
owner  or  occupier  of  adjoining  land,  shall  create  a  right 
to  such  land  in  any  adjoining  owner  or  occupant  or  a 
a  person  claiming  under  him,  and  any  fences,  buildings, 
sheds  or  other  obstructions  encroaching  upon  such  state 
highway  shall,  upon  written  notice  by  said  commission,  at 
once  be  removed  by  the  owner  or  occupier  of  adjoining 
land,  and  if  not  so  removed  said  commission  may  cause 
the  same  to  be  done  and  may  remove  the  same  upon  the 
adjoining  land  of  such  owner  or  occupier.    . 

Section  14.  Cities  and  towns  shall  have  police  juris-  chapter  476, 
diction  over  all  state  highways,  and  they  shall  at  once  Act80f1893- 
notify  in  writing  the  state  commission  or  its  employees  of 
any  defect  or  want  of  repair  in  such  highways.  No  state 
highway  shall  be  dug  up  for  laying  or  placing  pipes, 
sewers,  posts,  wires,  railways  or  other  purposes,  and  no 
tree  shall  be  planted  or  removed  or  obstruction  placed 
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thereon,  except  by  the  written  consent  of  the  superin- 
tendent of  streets  or  road  commissioners  of  a  city  or 
town,  approved  by  the  highway  commission,  and  then 
only  in  accordance  with  the  rules  and  regulations  of  said 
commission ;  and  in  all  cases  the  work  shall  be  executed 
under  the  supervision  and  to  the  satisfaction  of  said  com- 
mission, and  the  entire  expense  of  replacing  the  highway 
in  as  good  condition  as  before  shall  be  paid  by  the  parties 
to  whom  the  consent  was  given  or  by  whom  the  work  was 
done ;  but  a  city  or  town  shall  have  the  right  to  dig  up 
such  state  highway  without  such  approval  of  the  highway 
commission  where  immediate  necessity  demands  it,  but  in 
all  such  cases  such  highway  shall  be  at  once  replaced  in 
as  good  condition  as  before,  and  at  the  expense  of  the 
city  or  town.  Said  commission  shall  give  suitable  names 
to  the  state  highways,  and  they  shall  have  the  right  to 
change  the  name  of  any  road  that  shall  have  become  a 
part  of  the  state  highway.  They  shall  cause  to  be 
erected,  at  convenient  points  along  state  highways,  suit- 
able guide  posts. 
Chapter  476,  Section  15.     The  word  "  road,"   as  used  in  this  act, 
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includes  every  thoroughfare  which  the  public  has  a  right 
to  use. 
Chapter  497,  Section  9.     Sections  six,   seven,   eight,   nine,   eleven 
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and  thirteen  of  chapter  four  hundred  and  seventy-six  of 
the  acts  of  the  year  eighteen  hundred  and  ninety-three  are 
hereby  repealed. 


